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1. OVERVIEW OF THE NATIONAL HEALTH AND 
NUTRITION EXAMINATION SURVEY  

This chapter provides a general history and description of the National Health and Nutrition 
Examination Survey (NHANES), and an overview of the tasks that staff perform during the survey. 

 
 

1.1 History 

The National Health Survey Act, passed in 1956, provided the legislation authorizing for a 
survey to provide current statistical data on the amount, distribution, and effects of illness and disability 
in the United States. NHANES was created to fulfill the purpose of this act. The NHANES 99 for 2004 
was the eighth in a series of national examination studies conducted in the United States since 1960, but 
effective in 2005, NHANES has become a continuous field survey with year-round data collection.  

 
To fulfill the purposes of this act, it was recognized that data collection would involve at 

least three sources: (1) direct interviews with Americans of all ages; (2) clinical tests, measurements, and 
physical examinations on sample persons; and (3) facilities where persons received medical care such as 
hospitals, clinics, and doctors’ offices.  

 
To comply with the 1956 act, the National Center for Health Statistics (NCHS), a branch of 

the U.S. Public Health Service in the U.S. Department of Health and Human Services, has conducted 
eight separate examination surveys to collect interview and physical examination data.  

 
The first three of these national health examination surveys were conducted in the 1960s: 
 
1. 1960-62—National Health Examination Survey I (NHES I); 

2. 1963-65—National Health Examination Survey II (NHES II); and 

3. 1966-70—National Health Examination Survey III (NHES III). 

NHES I focused on selected chronic disease of adults aged 18-79. NHES II and NHES III 
focused on the growth and development of children. The NHES II sample included children aged 6-11, 
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while NHES III focused on youths aged 12-17. All three surveys had an approximate sample size of 7,500 
individuals.  

 
Beginning in 1970 a new emphasis was introduced. The study of nutrition and its 

relationship to health status gained importance as researchers began to discover links between dietary 
habits and disease. In response to this concern, under a directive from the Secretary of the Department of 
Health, Education and Welfare, the National Nutrition Surveillance System was instituted by NCHS. The 
purpose of this system was to measure the nutritional status of the U.S. population and changes over time. 
A special task force recommended that a continuing surveillance system include clinical observation and 
professional assessment as well as the recording of dietary intake patterns. Thus, the National Nutrition 
Surveillance System was combined with the National Health Examination Survey to form the National 
Health and Nutrition Examination Survey (NHANES). Five surveys of this type have been conducted 
since 1970: 

 
1. 1971-75—National Health and Nutrition Examination Survey I (NHANES ); 

2. 1976-80—National Health and Nutrition Examination Survey II (NHANES II); 

3. 1982-84—Hispanic Health and Nutrition Examination Survey (HHANES); 

4. 1988-94—National Health and Nutrition Examination Survey (NHANES III); and  

5. 1999-05—National Health and Nutrition Examination Survey (NHANES 99). 

NHANES I, the first cycle of the NHANES studies, was conducted between 1971 and 1975. 
This survey was based on a national sample of about 28,000 persons between the ages of 1-74. Extensive 
data on health and nutrition were collected by interview, physical examination, and a battery of clinical 
measurements and tests from all members of the sample. 

 
NHANES II began in 1976 with the goal of interviewing and examining 28,000 persons 

between the ages of 6 months and 74 years. This survey was completed in 1980. To establish a baseline 
for assessing changes over time, data collection for NHANES II was made comparable to NHANES I. 
This means that in both surveys many of the same measurements were taken in the same way, on the 
same age segment of the U.S. population.  

 
While the NHANES I and NHANES II studies provided extensive information about the 

health and nutritional status of the general U.S. population, comparable data were not available for many 
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of the ethnic groups within the United States. HHANES, conducted from 1982 to 1984, aimed at 
producing estimates of health and nutritional status for the three largest Hispanic subgroups in the United 
States—Mexican Americans, Cuban Americans, and Puerto Ricans—that were comparable to the 
estimates available for the general population. HHANES was similar in design to the previous HANES 
studies, interviewing and examining about 16,000 people in various regions across the country with large 
Hispanic populations.  

 
NHANES III, conducted between 1988 and 1994, included about 40,000 people selected 

from households in 81 counties across the United States. As previously mentioned, the health status and 
characteristics of minority groups can be very different from that of nonminority groups. Thus, black 
Americans and Mexican Americans were selected in large proportions in NHANES III. Each of these 
groups comprised separately 30 percent of the sample. It was the first survey to include infants as young 
as 2 months of age and to include adults with no upper age limit. For the first time a home examination 
was developed for those persons who were unable or unwilling to come into the examination center but 
would agree to an abbreviated examination in their homes. To obtain reliable estimates, infants and young 
children (1-5 years) and older persons (60+ years) were sampled at a higher rate. NHANES III also 
placed an additional emphasis on the effects of the environment upon health. Data were gathered to 
measure the levels of pesticide exposure, the presence of certain trace elements in the blood, and the 
amounts of carbon monoxide present in the blood. 

 
NHANES 99, conducted between 1999 and 2005, was the first of the series of surveys 

designed with the goal of becoming a continuous, annual survey. Each single year, and any combination 
of consecutive years of data collection, comprises a nationally representative sample of the U.S. 
population. This new design allows annual statistical estimates for broad groups and specific race-
ethnicity groups as well as flexibility in the content of the questionnaires and exam components. New 
technologic innovations in computer-assisted interviewing and data processing result in rapid and 
accurate data collection, data processing, and publication of results.  

 
The number of people examined in a 12-month period is about the same as in previous 

NHANES—about 5,000 a year from 15 different locations across the Nation. The data from the 
NHANES are used by government agencies, state and community organizations, private researchers, 
consumer groups, companies, and health care providers.  
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In addition to NHANES I, NHANES II, Hispanic HANES, and NHANES III, several other 
HANES projects have been underway since 1982. These projects have been a part of the HANES 
Epidemiological Follow-up Survey, a multiphase project that has been conducting follow-up interviews 
with the NHANES I survey population in order to provide a longitudinal picture of the health of the U.S. 
population. 

 
 

1.2 Goals of the Survey 

NHANES 2009, the current version of the survey, was designed to continue the collection of 
information about the health and diet of people in the United States. These data are used to fulfill specific 
goals. The overall goals of NHANES 2009 are to: 

 
 Estimate the number and percent of persons in the U.S. population and designated 

subgroups with selected diseases and risk factors; 

 Monitor trends in the prevalence, awareness, treatment, and control of selected 
diseases; 

 Monitor trends in risk behaviors and environmental exposures; 

 Analyze risk factors for selected diseases; 

 Study the relationship between diet, nutrition, and health; 

 Explore emerging public health issues and new technologies; and 

 Establish a national probability sample of genetic material for future genetic testing. 

 

1.3 NHANES Data Accomplishments 

NHANES data have been used to influence policy and improve the health of the U.S. 
population in many ways since the survey series was established. For the past 40 years, the U.S. Public 
Health Service has been interviewing and examining tens of thousands of Americans. Currently, teams of 
doctors, nutritionists, and health technologists are conducting the National Health and Nutrition 
Examination Survey (NHANES) in communities across the United States. Information from the survey 
will be updated annually. 

 

http://www.cdc.gov/nchs/about/major/nhanes/goals.htm�
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Some of the contributions of the NHANES data include: 
 
 Pediatric growth charts. Developed by the National Health and Nutrition 

Examination Survey, the NHANES growth charts are found on the walls of 
pediatricians’ offices and clinics not only across the United States, but also around the 
world. With new information on younger babies, the current charts have been 
expanded and improved.  

 Vitamins and minerals. The earlier NHANES showed that low iron levels were a 
serious problem for many people, including women of childbearing age, preschool 
children, and the elderly. As a result, the government decided to fortify grain and 
cereal with iron to correct this deficiency. The surveys also showed the need for folate 
to eliminate another deficiency and prevent birth defects. Today, we have a wealth of 
information at our fingertips and, indeed, on our food labels to help us make better 
choices about our diets. Much of that information comes directly from the National 
Health and Nutrition Examination Survey. 

 Cholesterol levels. The first survey in the 1960s led public health officials to sound 
the alarm about the link between high cholesterol levels and the risk of heart disease. 
When NHANES started testing, one-third of adults had high cholesterol. Today fewer 
than 1 in 5 adults have high cholesterol. Changes in diet and lifestyle, all built on 
information from the national survey, have sharply reduced our risk of dying from a 
heart attack. These strategies have also helped doctors find ways to better treat heart 
attack patients and speed their recovery. 

 Lead-free gasoline. It was NHANES that gave the first clear-cut evidence that 
Americans had too much lead in their blood. This led Congress, the Environmental 
Protection Agency, and others to phase out the use of lead as an additive in gasoline, 
and the results have been remarkable. By the 1990s, NHANES found that only 
4 percent of Americans had elevated lead in their blood, But it remains a problem for 
certain groups, especially poor children living in old houses, in cities where lead paint 
was once common. The survey helps public health agencies pinpoint where lead still 
remains a problem. 

As the NHANES survey continues to collect and update health information, there are other 
ways in which the information will be of use, including: 

 
 Osteoporosis. This condition, in which bones get weaker as people grow old, is 

blamed for many of the fractures among the elderly. The National Health and 
Nutrition Examination Survey measures bone density of participants. 

 Environmental smoke. Recent NHANES data found that nearly 9 out of 10 
nonsmoking Americans were exposed to smoke either at home or on the job. 

 Obesity. Despite the public health gains in recent years, more Americans are 
overweight than ever before. Today, more than half of the adults in the U.S. are 
overweight, and the number of overweight children and teens has doubled in the past 
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decade. This has led public health experts to look for ways to improve both diet and 
fitness. 

 Changes in Food/Diet. Today consumers can find a wide range of low fat and light 
foods in their grocery stores, from dinner entrees to snacks. As the food we eat 
changes, NHANES helps monitor whether these new foods and dietary changes 
actually are in the best interest of our health. 

 Immunizations. The National Health and Nutrition Examination Survey has turned 
up important information about the extent of hepatitis B infections, and led to the 
recommendation that all infants and children be vaccinated against it. Though babies 
and children are the primary targets for immunizations, the survey also has alerted 
doctors to the importance of tetanus shots for older people.  

 

1.4 National Center for Health Statistics 

The Division of Health and Nutrition Examination Surveys (DHANES) is one of the survey 
divisions at the CDC’s National Center for Health Statistics (NCHS).  

 
DHANES is responsible for planning, operations, informatics, analysis, and reporting 

activities related to the family of health and nutrition examination surveys. These surveys range from the 
capstone cross-sectional National Health and Nutrition Examination Survey, to longitudinal studies, and 
more recent efforts with community-based studies. DHANES is comprised of more than 60 Federal 
employees who have training and expertise in diverse areas including public health, informatics, survey 
methodology, and statistics. The Federal staff are augmented by contractor staff working on- and offsite.  

 
The Division consists of four branches and the Office of the Division Director. The 

DHANES Office of the Director coordinates the major activities in the Division. Each of the four 
branches consists of a multidisciplinary team with specific duties and responsibilities.  

 
 

1.5 Sample Selection 

A sample is defined as a representative part of a larger group. Since it is impossible to 
interview and examine everyone in the United States for NHANES, a representative sample is taken of 
the U.S. population. By studying a representative sample of the population, it is assumed that the findings 
would not have been too different had every person in the U.S. been studied. Because generalizations 
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about the population will be made, it is extremely important that the sample be selected in a way that 
accurately represents the whole population. Statisticians calculate the size of the sample needed and take 
into consideration the geographic distribution and demographic characteristics of the population, such as 
age, gender, race, and income. 

 
An introductory letter is sent to each household in the sample. A few weeks after the letter 

goes out, interviewers visit each listed household and use carefully designed screening procedures to 
determine whether any residents are eligible for the survey. If eligible residents are present, the 
interviewer then proceeds to introduce the study, presents the Sample Person (SP) with a survey brochure, 
and obtains a signed consent for the household interview. The brochure contains detailed information on 
the survey, the household interview, and the Mobile Examination Center (MEC) examination. 

 
A signed consent form must be obtained from each eligible individual before the household 

interview can be conducted. A refusal to sign the consent form is considered a refusal to participate in the 
survey. After the interview is completed, the interviewer then explains the MEC exam, obtains another 
signed consent form for the MEC exam, and contacts the field office to schedule a MEC appointment for 
the SP. All SPs aged 12 years and older must sign the Examination Consent forms to participate in the 
MEC examination. Parental consent is also required for SPs under 18 years of age. SPs aged 7-11 years 
old are asked to sign the Examination Assent form. An additional consent form is required for consent to 
future general research and genetics testing for both adults (ages 18+) and parents of children under 18 
years. This consent form gives permission to store a small sample of blood and urine for future specimen 
testing and to collect a sample for genetics testing. A refusal to sign the MEC consent or assent form is 
considered a refusal to participate in the examination phase of the survey. Examinations will not be 
performed on sample persons who do not sign a consent form. 

 
 

1.6 Field Organization for NHANES 

There are two levels of field organization for this study - the home office staff and the field 
staff.  

 
 Home Office Staff from Westat – Project staff from Westat are responsible for 

overseeing the field teams and field work.  
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 Field Office (FO) Staff – For this survey, an office will be opened at every survey 
location (stand). Each field office will have a Study Manager (SM), Office Manager 
(OM), a Field Manager (FM), and one Assistant Office Manager (AOM). 

- The Study Manager (SM) is responsible for the overall management of 
operations at a stand. 

- The Office Manager (OM) is responsible for the stand office operations and is 
the main conduit for the flow of work and information between the MEC and 
the household interviewing staff. She or he will supervise one or more local 
office clerks hired to assist with office activities. The OM reports to the SM. 

- The Field Manager (FM) has primary responsibility for the supervision of the 
household interviewers. The FM also assists the SM and supervises the 
activities of the Assistant Office Managers. She or he will deal with 
administrative issues, ISIS problems, and preparations for the next stand. 

- The Assistant Office Managers (AOMs) are primarily responsible for data 
entry into the Integrated Survey Information System (ISIS), editing data 
collection materials, and verification of interviewer work. The AOMs report to 
the FM and also work closely with the OM. 

 Facilities Specialist (FES)– One Facilities and Equipment Specialist will travel with 
each field office team and caravan to oversee the maintenance and operation of the 
trailers.  

 Household Interviewers – These staff members are primarily responsible for 
identifying and enrolling the survey participants, conducting the household interviews, 
and appointing the study participants for the MEC exam. Specifically, household 
interviewers will locate occupied residential dwelling units, administer the Screener to 
select eligible sample persons, obtain signed consents to the household interview, 
conduct the interviews, set up examination appointments, obtain consents for the 
MEC exam, conduct field reminders for MEC appointments, and assist in 
rescheduling broken, cancelled, and no-show appointments. 

Several times a week, household interviewers visit the field office and report to the 
field manager. During the course of the study, interviewers also interact on a daily 
basis with other field office staff and home office staff. 

 MEC Staff – These health professionals conduct the health exams. The survey 
includes two exam teams. There are 16 individuals on each traveling team: 1 MEC 
manager, 1 MEC coordinator, 1 licensed physician, 3 medical technologists, 4 health 
technologists, 2 registered dental hygienists, 2 MEC interviewers, 2 dietary 
interviewers, and 1 phlebotomist. In addition, local assistants are recruited, trained, 
and employed at each stand to assist the exam staff. 
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The following section describes the steps that are always completed before the opening of a 
stand and provides an overview of the tasks that interviewers are expected to perform.  

 
Steps completed prior to interviewing include: 
 
1. Statisticians scientifically select certain segments in the sampling area. A segment is 

an area with definite boundaries, such as a city block or group of blocks containing a 
cluster of households. 

2. Segments are listed by NHANES staff. Listing is the systematic recording on special 
forms of the address of every dwelling unit (DU) located within the segment. 
Commercial buildings and other structures not intended as living quarters are not 
listed. 

3. A sample of dwelling units is selected from the listing forms. This sample is the group 
of addresses that interviewers visit in order to conduct interviews. 

4. Immediately before data collection begins, an advance letter is sent to each dwelling 
unit with a mailing address. This letter briefly describes the study and informs the 
household that an interviewer will contact them in the near future. 

Steps followed by the interviewers at a stand include: 
 
1. Obtain assignment of sampled dwelling units to contact from the field manager.  

2. Locate dwelling units using addresses on the Household Folders and listing/mapping 
materials in the Segment Folder.  

3. Contact an adult who lives in the selected household (occupied residential dwelling 
unit) and administer the Screener using a laptop computer. 

- The Screener is an interview that lists all the individuals who live in the 
household, divides the household into families, and collects all the demographic 
characteristics necessary to immediately determine if there are persons in the 
household eligible for further interviewing.  

- All instructions necessary to determine eligibility and to select sample persons 
(SPs) are programmed in the CAPI Screener.  

4. If all persons in a household are ineligible, no further work is done with the case. If 
eligible household members are identified, interviewers continue to conduct all the 
necessary tasks associated with the case.  

5. In eligible households, obtain a signed interview consent form prior to completing the 
medical history and/or the family questionnaire. 
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6. Administer the appropriate medical history CAPI interview to eligible respondents. 
The questions asked depend on the age of the SP.  

7. Administer the Family questionnaire to one adult family member from each eligible 
family in the household. 

8. Schedule a MEC appointment for each SP, coordinating the MEC schedule and the SP 
schedule.  

9. Obtain signed consent form(s) for each SP for the examination, confirm the 
examination appointment(s) with the field office, and give each SP an appointment 
slip.  

10. If there is more than one eligible family in a household, repeat this process with each 
additional family.  

11. Record the result of each contact or attempted contact with the household on the Call 
Record located in the Household Folder.  

Interviewers also support the survey by conducting field reminders prior to MEC 
appointments and reschedule broken, cancelled, or no-show MEC appointments. When an interview has 
been completed, interviewers edit their work, carefully reviewing all forms for completeness and 
legibility. Interviewers report in person to the field manager at the stand office for regularly scheduled 
conferences, usually every other day. During these conferences, interviewers discuss completed cases, 
discuss problems with incomplete cases, receive new case assignments, and report time, expenses, and 
production.  

 
To ensure the accuracy and completeness of the survey, all interviewer work is edited by the 

field office staff, and then validated by recontacting respondents. After this review, supervisors provide 
interviewers with feedback concerning the quality of the work. 

 
 

1.7 Exams and Interviews in the Mobile Examination Center (MEC) 

Examinations and interviews are conducted in a mobile examination center (MEC), which is 
composed of four specially equipped trailers. Each trailer is approximately 48 feet long and 8 feet wide. 
The trailers are set up side-by-side and connected by enclosed passageways. During the main survey, 
detachable truck tractors drive the trailers from one geographic location to another. 
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Exhibit 1-1 shows a floor plan for the MEC. The interior of the MEC is designed specifically 
for this survey. For example, the trailers are divided into specialized rooms to assure the privacy of each 
study participant during exams and interviews. Many customized features have been incorporated 
including an audiometry room that uses a soundproof booth, a wheelchair lift, and a wheelchair-accessible 
bathroom available to assist participants with mobility problems. Exhibit 1-2 shows the locations of the 
various exams within the MEC. 

 
 

1.7.1 Exam Sessions 

The MEC operates 5 days a week and includes weekday, evening, and weekend sessions. 
Two 4-hour sessions are scheduled each day with approximately 10-12 SPs per session. During a stand, 
workweeks rotate to offer a variety of MEC appointments on weekday mornings, afternoons, and 
evenings, and every weekend. 

 
Exhibit 1-1. Floor plan of the MEC 
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Exhibit 1-2. MEC exams and rooms 
 

Trailer  Room  Room Use 
Trailer 1  Coordinator  Welcoming and waiting area for SPs 

 
  Proxy Room  Home Urine Collection, Proxy exam 
  Respiratory Health  Exhaled Nitric Oxide  

Spirometry  
  Anthropometry  Body measurements 
     
Trailer 2  Physician  Physician examination  
  MEC Interview 1  Health interview, OGTT Trutol administration, 

Proxy Exam 
  MEC Interview 2  Health interview, OGTT Trutol administration, 

Proxy Exam 
  Dietary Interview 1  Dietary interview 
  Dietary Interview 2  Dietary interview 
  Oral Glucose Tolerance Test 

(OGTT) 
 

 Oral glucose tolerance Trutol administration 
 

     
Trailer 3  Phlebotomy/OGTT  Drawing of blood samples 

Oral glucose tolerance Trutol administration 
  Laboratory  Processing of biological samples  
  Label/shipping area  Lab area for labeling and shipping specimens 
  Staff area  Staff area that houses main computer system 
     
Trailer 4  Bone Density (DXA)  Bone Density scans 
  Oral Health  Dental examination  
  Audiometry  Hearing tests 

1.7.2 Exam Team Responsibilities 

There are 15 individuals on each exam team. In addition, a local assistant will be hired to 
assist the staff in managing examinee flow. The duties of the exam team members are summarized below: 

 
 One MEC manager supervises the exam staff, oversees exam flow, and supports exam 

operations. 

 One coordinator directs the flow of SPs through the MEC examination process. The 
coordinator manages all SP appointments, verifies that all components are completed 
for each SP, and exits SPs from the MEC. 

 One physician conducts the medical examination and records results, reviews the 
results of the complete blood count and pregnancy test, and serves as the safety officer 
for the MEC. 
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 One registered dental hygienist conducts the oral health exam and obtains the HPV 
specimen. 

 Two health (MEC) interviewers administer questionnaires for physical and mental 
health information. The interviewers are also trained to administer the proxy exam, 
the OGTT exam, and the home urine collection exam. 

 Two dietary interviewers administer the dietary questionnaire. The interviewers 
record a 24-hour dietary recall of the types and amounts of foods consumed by the SP 
in the last 24 hours. They are also trained to administer the OGTT and home urine 
collection exam.  

 Four health technologists (some with radiologic technology and/or other health 
training) take and record body measurements, conduct respiratory health exams and 
bone density (DXA) scans, administer hearing tests, record for the oral health exam, 
conduct the home urine collection exam, and administer the Trutol solution for the 
glucose tolerance test. 

 Three medical technologists conduct clinical laboratory tests on biological and 
environmental specimens, record the results of the tests, and prepare and ship 
specimens to various laboratories. 

 One phlebotomist conducts the phlebotomy interview, administers the fasting 
questionnaire, and draws blood for laboratory tests and special studies like the volatile 
organic compound special study. The phlebotomist is also responsible for 
administering the Trutol and drawing a second blood sample for the GTT test. They 
are trained as a backup examiner for other MEC components like body measures and 
the home urine collection. 

Each staff member is part of a team of professional persons with specific assignments that 
must be completed in order to accomplish the overall objective of the survey. Each individual must be 
aware of and respect the job demands placed upon other staff members, maintain an attitude of tolerance 
and consideration for fellow members of the team, and willingly perform extra tasks that may be assigned 
to support other staff members in the performance of their duties. MEC staff members may be requested 
to perform tasks not directly related to their specific professional skills in order to implement the overall 
data collection plan. 

 
 

1.7.3 Examination Components 

The full examination for an adult takes approximately 3½ hours, but the actual length 
depends on the SP’s age. Some exams are done only on certain age groups so the exam profiles vary, 
even among adult SPs. The exam components are described briefly below and summarized in Exhibit 1-3. 
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Exhibit 1-3. Examination components 
 

Examination Age group 

Audiometry 12-19, and 70+ 

Bone Density (DXA) 8 + 

Body Measures All ages 

Dietary Interview All ages 

Glucose Tolerance 12+ 

Laboratory 1+ 

Urine Sample 6+ 

MEC (Health) Interview 8 + 

Home Urine Collection 6+ 

Oral Health  3+ 

Phlebotomy 1+ 

Physician All ages 

Blood Pressure 8+ 

Respiratory Health 
Spirometry 
Exhaled Nitric Oxide 

Bronchodilation with spirometry 

6-79 
 
 

Limited subsample 

Volatile Organic Compounds 12+ 

 
 Audiometry 

The goals of the hearing exam are to obtain normative data on the hearing status of the 
adolescent and elderly U.S. population and to evaluate certain covariates that may be 
related to hearing loss, such as noise exposure. The hearing component tests youth 
aged 12-19 years, and adults aged 70 and over, by performing pure tone air 
conduction audiometry and tympanometry. Because air conduction thresholds alone 
cannot detect middle ear disease, tympanometry is conducted to identify potentially 
medically-correctible conditions which may be contributing to hearing impairment. 

 Body Composition 

The DXA component will use dual energy x-ray absorptiometry to evaluate skeletal 
health on SP’s aged 8 years and older. Two DXA scans, AP spine and femur, will be 
used to assess overall skeletal changes that often occur with age by measuring bone 
mineral content (BMC) and bone mineral density (BMD). DXA measurements can 
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also be used to provide information on early gender and ethnic changes in the rate of 
bone accretion and to determine the age when skeletal accretion ceases and when peak 
bone mass occurs.  

 Body Measures or Anthropometry 

All SPs will have body measurements taken. The exam will include height, weight, 
and other body measurements such as skinfold and arm girth, chest expansion and 
spine flexion. These measurements will be used to assess growth, obesity, and body 
fat distribution, and will provide information that can be used as a reference for later 
studies. Chest expansion and spinal flexion measures will provide data on the 
proportion of the population affected by spine disorders. Measurements of height and 
weight will allow for a revision of the child growth charts now in widespread use. 
Measuring body fat is important because it is associated with hypertension, adult 
diabetes, cardiovascular disease, gallstones, arthritis, and some forms of cancer. 
Furthermore, obesity and overweight can have an affect on the mental, physical, and 
social well-being of individuals. 

 Dietary Interview 

Dietary information has been collected in NHANES since the 1970s. Researchers and 
policymakers rely on NHANES data for detailed information about the foods and 
beverages that are consumed by the U.S. population. In addition to providing 
important national reference data on food and nutrient intakes that are obtained on all 
survey participants, the data help us to learn about food patterns of ethnic subgroups, 
the adequacy of diets consumed by young children and older persons, and the 
contribution of food to total nutrient intakes. Total nutrient intakes from food and 
dietary supplements can be computed by combining NHANES Dietary Recall data 
with the dietary interview supplement and antacid recall information. Many Federal 
agencies use NHANES data to evaluate Federal regulations in the areas of food 
fortification and human risk assessment analyses that are used to measure human 
exposure to contaminants that are found in food.  

The goal of the dietary component is to estimate total intake of foods, food energy and 
nutrients, nonnutrient food components, and plain drinking water by the U.S. 
population; and assess dietary behaviors and the relationship of diet to health. 
Quantitative dietary intake data are obtained for all subjects by means of a 24-hour 
dietary recall interview using a computer-assisted dietary data entry system. 

Two dietary interviews will be administered to all SPs. The primary dietary interview 
is administered in person in the MEC (the MEC In-person interview). At the end of 
the MEC dietary interview, the interviewers will schedule the SPs for a Phone Follow-
up (PFU) 3-10 days later. The PFU is a follow-up dietary interview conducted by 
telephone by dietary interviewers from the home office. In addition, a second dietary 
phone interview is offered to all SPs aged 1 year and older who complete the MEC 
dietary interview. Proxy interviews will be conducted for children aged 1-11 years. 
Each household is also eligible to participate in an interview about food and food 
shopping. The adult who purchases the food for the household is asked to complete 
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the interview. This interview, called the Flexible Consumer Behavior Survey, is also 
conducted by the home office dietary interviewers. 

 Home Urine Collection 

Microalbuminuria, or protein excretion in the urine, is an important indicator of early 
kidney disease, and is a prognostic indicator for diabetes, cardiovascular disease, and 
mortality. Microalbuminuria is measured by the urine albumin/creatinine ratio on the 
specimen provided on the day of the MEC exam. A second urine specimen is 
collected within 10 days of the MEC exam to compare the level of protein excretion 
with the first urine sample obtained in the MEC. During the home urine collection 
exam, the SP is given the necessary instructions and materials to successfully obtain 
and mail a urine specimen directly to a laboratory.  

 Oral Glucose Tolerance Test (OGTT or GTT) 

The purpose of this test is to reassess the prevalence of diabetes and impaired glucose 
tolerance (IGT) in the U.S. population. Persons with impaired glucose tolerance (IGT) 
– 15.6 percent of the U.S. population – are at high risk for developing diabetes. Also, 
IGT is an important risk factor for a number of other adverse health conditions and 
mortality. IGT is defined on the basis of an abnormal oral glucose tolerance test 
(OGTT). Persons without diabetes but with an OGTT 2-hr value of 140-199 mg/dl are 
considered to have IGT. Recent national and international randomized controlled trials 
have shown that diabetes can be delayed or prevented among persons with IGT.  

The GTT will allow estimation of the prevalence of IGT and, thus, prediabetes in the 
U.S. population, surveillance of trends in the prevalence and awareness of these 
conditions, study of the risk factors for IGT and prediabetes, and examination of IGT 
as a risk factor for health conditions and mortality. Timely data on IGT and 
prediabetes are particularly important as the Nation initiates efforts to prevent diabetes 
among persons with prediabetes. These data on IGT and prediabetes are critical to 
targeting, designing, and evaluating prevention efforts.  

A fasting glucose blood test is performed on all participants 12 years and older who 
are examined in the morning session after a 9-hour fast. After the venipuncture, 
participants are asked to drink 75 milligrams of Trutol® and to have a second 
venipuncture 2 hours (plus or minus 15 minutes) after consuming the Trutol. The 
blood glucose level from the second venipuncture will be used to determine if an SP 
has IGT. 

 Laboratory 

The laboratory component includes the collection and processing of various biological 
and environmental specimens including blood for subjects 1 year and older, and urine 
for subjects 6 years and older. On-site pregnancy testing excludes pregnant women 
from other examination components such as DXA. Complete Blood Counts (CBCs) 
are also performed in the MEC laboratory. All other specimen testing is performed by 
Federal, private, and university-based laboratories under contract to NCHS.  
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Urine is collected from SPs aged 6 and older to assess kidney function, measure levels 
of mercury, heavy metals, iodine and arsenic, and assess environmental exposures to 
pesticides such as organophosphates, phthalates, polyaeromatic hydrocarbons, 
phytoestrogens, and perchlorates. 

 MEC (Health) Interview 

SPs aged 8 and older will have a health interview in the MEC. Generally, the 
questions asked in the MEC are considered to be more sensitive than the questions 
asked in the household. The MEC environment is believed to be a more appropriate 
setting for the administration of these questions. All eligible SPs will be asked 
questions in a face-to-face interview. In addition, persons who are 12–69 years old 
will be asked a series of more personal questions in complete privacy. The SP will 
listen to questions through a set of earphones and will enter responses by touching a 
computer screen. 

Depending upon the age of the SP, the interview may consist of questions about 
tobacco, drug, and alcohol use, reproductive health (birth control practices, pregnancy 
and reproductive history, sexual activity), health behaviors (physical activity, weight 
history), kidney conditions and bowel health, arthritis, current health status and mental 
health, and exposure to certain chemicals. Children 8-11 years will only be asked 
questions about weight history. 

 Oral Health 

SPs aged 3 and older will receive an oral health exam conducted by registered dental 
hygienists. All examinees will be checked for tooth loss, cavities, restorations, and 
sealants. SPs 30 years and older will also be asked some questions about denture use 
and will be assessed for peridontal conditions; SPs aged 20–59 years will also be 
tested for human papilloma virus. 

Oral and dental diseases affect many in the United States. Dental caries and tooth loss 
remain significant problems affecting the Nation’s oral health. Although average 
dental caries rates for school-aged children have declined, nearly a half of all children 
still have caries. Additionally, more than 90 percent of adults in the United States 
have experienced caries. Dental sealants, an effective caries prevention measure, have 
been underutilized in the United States, with less than one-quarter of children aged 5-
17 having them.  

Over the past four decades, oral and dental health characteristics collected in national 
surveys supported by the Federal Government have been critical for monitoring health 
status, risk factors for disease, and access to preventive and treatment services. The 
2005-06 NHANES oral health component will meet a critical need to continue 
monitoring trends in dental caries and tooth retention. More specifically, this 
NHANES will produce oral health data to monitor five oral health objectives in the 
Healthy People 2010 health promotion: dental caries experience, untreated dental 
decay, no permanent tooth loss, complete tooth loss, and dental sealants. 
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 Phlebotomy 

SPs aged 1 and older will have blood drawn. The amount drawn will depend on the 
person’s age. It is important to draw blood from study participants for a number of 
reasons: 

- Knowledge can be gained about how healthy a person is by measuring for 
various substances in his or her blood.  

- Blood tests can provide early warnings of potential health problems, perhaps 
before physical signs appear. For example, a blood test for lead might indicate 
exposure to unsafe lead levels before an individual shows any physical signs of 
lead poisoning. Also, diabetes mellitus will be assessed by measures of plasma 
glucose, insulin, and glycohemoglobin in examinees ages 12 years and older. 
Diabetes is a large, growing, and costly public health problem in the United 
States and disproportionately affects racial and ethnic minorities. About 17 
million Americans have diabetes and more than 1 million new cases of diabetes 
are diagnosed each year. Alarmingly, type 2 diabetes (formerly considered an 
adult disease) is now being diagnosed in children and adolescents and there has 
been a large increase in diagnosed diabetes among adults <40 years of age.  

- Blood tests will also indicate the presence of STDs such as Chlamydia and 
gonorrhea, hepatitis, herpes, and HIV infection. 

- Blood tests help in monitoring nutritional status, one of the key goals of 
NHANES. What researchers discover from this data can lead to health policy 
recommendations—the need for more vitamin fortification, for example. 

- The blood testing also provides information about the levels of cholesterol and 
other blood lipids, another important study goal. 

 Physician 

All SPs see the physician. The physician measures blood pressure and pulse of all 
participants over 8 years of age, explains to female SPs how the HPV examination 
will be completed and explains the meaning of the STD/HIV test results to eligible 
SPs. The physician explains how SPs receive the results of STD/HIV tests so that the 
results remain totally confidential to the SP. Beginning in 2007, the physician will 
screen participants who qualify for the bronchodilator with spirometry exam, obtain 
consent for, and administer the bronchodilator. The physician must be present on the 
MEC before any exams can be conducted, and the physician is in charge of any 
medical emergency that occurs on the MEC. 

 Respiratory Health 

Beginning in 2007, respiratory health (RH) was incorporated in the NHANES study. 
RH will be collected by means of an assessment of lung function testing, or 
spirometry, and a measurement of exhaled nitric oxide (ENO). The objective of 
collecting this data is to assess the prevalence of asthma and adult chronic obstructive 
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pulmonary disease in the U.S. population. All SPs aged 6-79 years will be eligible to 
participate in the component. SP’s will be excluded from the RH exam if they answer 
positively to any pre-exam safety exclusion questions.  

RH has three subcomponents: (1) spirometry, (2) ENO measurements, and (3) repeat 
spirometry measurements after the administration of a bronchodilator. For the third 
subcomponent, a subset of SPs whose baseline spirometry results show lung function 
values below a certain threshold, and will be provided with an opportunity to repeat 
spirometry after inhaling a bronchodilator medication. The MEC physician will first 
evaluate the participant to determine if the participant meets the requirements for safe 
bronchodilator administration. The physician will then obtain written informed 
consent, and then instruct the SP in the administration of the bronchodilator, and then 
administer the medication. Results from repeat spirometry testing following the 
bronchodilator could potentially provide a more detailed picture of each individual’s 
breathing problem, i.e., an indication of whether the person is likely to have asthma or 
chronic obstructive pulmonary disease. 

ENO provides a noninvasive marker measure of airway inflammation, a factor in 
asthma and possibly other lung diseases. Evaluation of airway inflammation, a 
precursor of asthma symptoms, is important in the investigation of underlying disease. 
Currently, there are no U.S. population-based estimates of ENO baseline levels for 
normal subjects, or for those persons with asthma and chronic obstructive pulmonary 
disease.  

 Volatile Organic Compounds/Perchlorate (VOC) Special Study 

The purpose of the VOC/Perchlorate study is to determine the prevalence of 
exposures to chemicals called Volatile Organic Compounds (VOCs) and Perchlorates. 
Volatile organic compounds are emitted as gases from certain solids or liquids. VOCs 
include a variety of chemicals, some of which may have short- and long-term adverse 
health effects. Concentrations of many VOCs are consistently higher indoors (up to 
ten times higher) than outdoors. VOCs are emitted by a wide array of products 
numbering in the thousands. Examples include paints and lacquers, paint strippers, 
cleaning supplies, pesticides, building materials and furnishings, office equipment 
such as copiers and printers, correction fluids and carbonless copy paper, graphics and 
craft materials including glues and adhesives, permanent markers, and photographic 
solutions. 

Perchlorate is an oxidizer used in rocket fuel, explosives, and road flares, and it also 
occurs naturally in the atmosphere. Since the 1950s, unused amounts of the chemical 
have been dumped into unlined pits throughout the United States, where it has seeped 
into water supplies. The chemical is highly mobile and soluble in water, aiding its 
dispersion through the environment. 

VOCs and Perchlorates are tested on a half-sample of participants over age 12; tap 
water from participants’ homes are collected by the household interviewers, and in the 
MEC, blood is collected from the participant during phlebotomy.  
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1.7.4 Sample Person Remuneration 

All examinees receive remuneration for the MEC visit as well as payment for transportation 
expenses. The MEC visit remuneration is age-related and may include an extra fasting incentive if the SP 
is eligible. SPs who complete the dietary phone interview and the Consumer Behavior Questionnaire also 
receive an incentive.  

 
 

1.7.5 Report of Exam Findings 

Examinees receive the results of many of the tests and exams conducted in the MEC, though 
some results are used only for research and are not reported.  

 
One report, a Preliminary Report of Findings, is produced on the day of the SP’s 

examination and includes results that are immediately available and require no further evaluation or 
interpretation. Before the examinee’s departure from the MEC, the coordinator prints a report that can 
include height, weight, complete blood count, blood pressure and heart rate, and results from the oral 
health and audiometry examinations. The MEC physician reviews the blood pressure and complete blood 
count test results for abnormalities and discusses any problems with the SP (or his or her parent.) 
Approximately 12-16 weeks after the exam, NCHS mails the remainder of the examination results to the 
SP after appropriate clinical or quality reviews are completed. This Final Report of Findings will include 
all the results from the Preliminary Report of Findings and may include laboratory tests like liver and 
kidney function tests and lipids, bone density scan results, retinal image scan reports, and spirometry 
results. Seriously abnormal results are reported to the SP via telephone by NCHS before the remaining 
findings are mailed.  

 
Certain tests, such as those for sexually transmitted diseases (Chlamydia, herpes simplex, 

and human papillomavirus) and human immunodeficiency virus (HIV) are released only to the sample 
person using a specially devised procedure requiring a unique password.  

 
To further assist sample persons, an in-house NCHS survey response team is available to 

answer calls from NHANES participants regarding the results from the Report of Finding System. The 
response team effort works both as a triage mechanism and a surveillance system. A receipt and control 
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record is kept on all sample person inquiries. Also available at no cost to sample persons is an 800 toll-
free telephone number that can be accessed during regular scheduled business hours. The response team 
members include a physician, a nurse with a doctorate degree, and other staff who are trained to answer 
specific questions. 

 
Tests and procedures conducted in the MEC are not considered diagnostic exams and are not 

a substitute for an evaluation by a medical professional. No clinical treatments or health interventions of 
any type are performed in the MEC. If a health problem is discovered during the course of the MEC 
exam, the physician offers to contact the examinee’s personal healthcare provider or recommend a local 
physician or clinic for follow-up care. If a sample person is found to have a serious condition requiring 
immediate attention, the local rescue squad may be summoned or the SP will be advised to seek 
immediate medical treatment.  

 
 

1.7.6 Dry Run Day 

At the beginning of the examination period, one-half day is devoted to calibrating 
instruments, practicing MEC procedures, and collecting biological specimens that serve as blind quality 
control samples. A dry run day is scheduled immediately before the first exam day of every stand to make 
sure that all equipment is operational, supplies are adequate, and the facility is working properly. All 
procedures in the dry run are completed as though the actual exam session was being conducted. The only 
difference is that the e 

xaminees are volunteers who are not part of the sample for the survey. Volunteers may 
include local residents, local officials, or field employees or guests of NCHS. 

 
 

1.8 Integrated Survey Information System (ISIS) 

The Integrated Survey Information System (ISIS) is a computer-based infrastructure 
designed to support all survey operations including sample management, data collection, data editing, 
quality control, analysis, and delivery of NHANES data. With a collection of customized subsystems, the 
ISIS links the field office, mobile examination center, Westat home office, and NCHS during field 
operations. Each component in NHANES such as Dietary Interview has a computer application for direct 
data entry. Data collected in the Dietary Interview room of the mobile examination center is directly 
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entered in the ISIS system computers. In addition, data from biomedical equipment such as the Dual 
Energy X-Ray Absorptiometry (DXA) scanner for body composition is directly downloaded to the ISIS 
system where it is displayed on the computer screen and stored in the system database.  

 
 

1.9 Confidentiality and Professional Ethics 

All information regarding this study must be kept strictly confidential except as required by 
law. This includes location of survey sites. Since this study is being conducted under a contract with the 
National Center for Health Statistics, the privacy of all information collected is protected by two public 
laws: Section 308(d) of the Public Health Service Act (42 U.S.C.242m) and the Privacy Act of 1974 (5 
U.S.C. 552a). 

 
Each person working on the study must be continuously aware of the responsibility to 

safeguard the rights of all the individuals participating in the study. Each participant should be treated 
courteously, not as a sample number. Never divulge names or any other information about study 
participants except to the research team. Refrain from any discussions about study participants, in or out 
of the MEC, which might be overheard by people not on the survey staff. All of the members of the 
research team are under the same legal, moral, and ethical obligations to protect the privacy of the SPs 
participating in the survey. No participant names will be included in any reports prepared about the 
survey and neither NCHS nor the contractor is allowed to release information that would identify study 
participants without the consent of the participants. 

 
Cooperation from the public is essential to the success of survey research. A great deal of 

effort is expended in obtaining cooperation from many national, regional, state, and local officials and the 
general public. It is the responsibility of every field employee to build on the integrity of the survey to 
encourage continued access to study participants during current and future surveys. Professional conduct, 
both on and off the job, is extremely important. 

 
Each staff member has a responsibility for promoting good public relations. The Public 

Health Service and the contractor will be judged by the actions of the staff both on and off duty; 
consequently staff must be discreet in speech and action. Personal appearance and behavior must be 
governed by these same considerations. Please be aware of the audience at all times and avoid statements 
or actions that could shed an unfavorable light on the survey. 
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Staff will be asked to sign a pledge of confidentiality before the survey begins. This pledge 

states that they are prohibited by law from disclosing any information while working on the survey to 
anyone except authorized staff of NCHS and the contractor, and that they agree to abide by the 
contractor’s Assurance of Confidentiality. 
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2. OVERVIEW OF PHYSICIAN EXAMINATION 

2.1 The Role of the Physician in NHANES 

Physicians function as mobile examination center (MEC) team members with the primary 
function of collecting blood pressure, heart rate, and pulse data. These measurements are the data source 
for reporting the national standard for blood pressure and heart rate from the NHANES. Clear and 
complete instruction for the physician aids standardized, accurate data collection across both MEC teams, 
and emphasizes the importance of following the protocol for the purpose of systematic, prioritized survey 
data collection. The physician examination is described in detail in Chapter 4, Physician Protocol. 

 
In 2007, the physician’s role was expanded to include a subcomponent of the respiratory 

health study. In this component, the physician conducts pre-bronchodilator study safety exclusion 
evaluations, and administers bronchodilator medication to selected, eligible participants, after which 
repeat spirometry testing is administered. The bronchodilator subcomponent of respiratory health 
administered by the physician is presented in the Bronchodilator Procedures Manual under separate 
cover.  

 
The physician examination consists of: 
 
1. Measuring blood pressure and/or heart rate or pulse depending on the age of the SP.  

2. Review of exclusionary questions for male SPs 40 years of age and older who consent 
to have their blood tested for prostate specific antigen (PSA).  

3. Discussing the STD testing done on the survey and recruiting female SPs aged 14-59 
to self-collect a vaginal swab to test for Human Papillomavirus (HPV). The physician 
instructs the SP on how to obtain the specimen. The physicians instruct SPs about 
how to obtain their STD test results confidentially. 

4. When physicians determine that data obtained during the MEC examination indicate a 
medical referral, they refer SPs to health care providers in the local community. 
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2.2 Medical Policy Regarding the Examination 

The purpose of the NHANES study is to collect data on the health status of the United States 
population. The MEC is not a medical treatment facility, hence, MEC physicians do not provide 
diagnoses or treatment of medical conditions. It is important to emphasize that treatment is not within the 
role of the MEC physician, and any clinical findings that are of concern to physicians are documented and 
included in community practitioner referrals. In most instances, the examining physician will not be 
licensed within the state in which the examinations are being conducted. The liability insurance obtained 
for Westat physicians does not cover any type of treatment procedure except for medical emergency 
stabilization while awaiting the arrival of local paramedics. 

 
NHANES survey teams have neither control over, nor connection with, local health care 

systems. Any physician involvement beyond routine referral is ineffective and interferes with the purpose 
of the study. Referral of examinees is included in the MEC procedures for ethical reasons, although 
referral is not within the purpose of the study. Before SPs depart the MEC, they are provided with a report 
of the findings that become available while they are in the MEC. They are provided a final report of all 
findings approximately 3 months after their MEC examination. These are in the form of written reports 
and they are mailed to the SPs. 

 
 

2.2.1 Presence in MEC during MEC Examinations 

Examinations do not occur in the MEC without the presence of a physician. Physicians 
report to the MEC at least 5 minutes before examinations are scheduled to begin. They leave the MEC 
only when all examination and interview protocol procedures have been completed and all SPs have left 
the MEC. 

 
 

2.2.2 Response to Medical Emergencies 

If an examinee becomes ill or disabled during the examination session, the physician renders 
only the level of care necessary to keep the examinee out of immediate danger. Arrangements are made to 
transport SPs to an appropriate medical facility. An ambulance is called if a potentially life threatening 
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condition develops, or if indicated for any SP. Further details about medical emergencies are included in 
Chapter 6. 

 
 

2.2.3 Maintenance of Emergency Equipment and Supplies 

Physicians maintain emergency equipment and supplies for use in the MEC. They inventory 
supplies, restock supplies as needed, and ensure that all emergency equipment, medications, and supplies 
are current and in proper working order. Emergency procedures and supplies are described in detail in 
Chapter 6. 

 
 

2.3 Physician Examination 

The physician examination is described in detail in Chapter 4, Physician Protocol. The 
physician examination consists of: 

 
1. Measuring blood pressure and/or heart rate or pulse depending on the age of the SP.  

2. Recruitment of female SPs aged 14-59 to self-collect a vaginal swab to test for human 
papillomavirus (HPV). The physician instructs the SP on how to obtain the specimen. 

3. Review of exclusionary questions for male SPs 40 years of age and older who consent 
to have their blood tested for prostate specific antigen (PSA).  

 
2.3.1 Measurement of Pulse and Blood Pressure 

Physicians count heart rates on all SPs through 4 years of age. Radial pulse is counted on 
SPs from 5 years of age through age 7, and blood pressure and radial pulse is measured on all SPs 8 years 
of age and older.  
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2.3.1.1 Blood Pressure Procedures for 2009 - 2010 

Accurate measurement of blood pressure (BP) is a major public health concern: it is essential 
for hypertension screening, as well as for disease management. In the period of 2005-2006, 29 percent of 
the U.S. adult population was hypertensive or taking medication for hypertension. Blood pressure has 
been measured with the mercury sphygmomanometer for many years but with new technologies available 
alternative blood pressure devices have taken center stage. The rapid pace of development of automated 
sphygmomanometers with improving accuracy and reliability combined with increasing affordability has 
meant that these devices have now replaced the mercury sphygmomanometer in many settings.  

 
NHANES must be able to compare the measurements taken by the mercury device to those 

taken by a possible successor device in such a way that trends over time in blood pressure prevalence can 
be accurately maintained and followed. Furthermore, these results would help to better compare blood 
pressure values in research studies that used different blood pressure devices. 

 
The current NHANES blood pressure protocol will be modified by adding an additional 

instrument to perform blood pressure - the Omron HEM 907 XL automated machine. All NHANES 
subjects aged 8 years and older will have blood pressure measurements taken by both the mercury 
sphygmomanometer and the OMRON HEM 907 XL. The physician will take all reportable blood 
pressure measurements using the mercury sphygmomanometer. In addition, the physician will take all 
Omron measurements for participants aged 8-11. For participants aged 12+ the physician will be assigned 
to take an Omron measurement for 50 percent of the participants. The remaining 50 percent of 
participants will have a mercury and Omron measurement taken by a health tech.  

 
The specific protocol used for blood pressure measurements is described in Chapter 4, 

Physician Protocol. 
 
 

2.3.2 Prostate Specific Antigen Testing (PSA) 

Men who are 40 years of age and older are asked to have their blood tested for the PSA. The 
physician explains the importance of this test, the meaning of this test, and reviews of exclusionary 
questions with the SP. The specific protocol used for PSA testing is described in Chapter 4, Physician 
Protocol. 
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2.3.3 Counseling for STD and HIV 

Physicians counsel SPs about the survey specific STD and HPV testing and inform them 
how to get their test results. The specific protocol used for STD/HIV and HPV counseling is described in 
Chapter 4, Physician Protocol. 

 
The following four STD tests are performed: 
 

Test Age Source 
Chlamydia 14 – 39 Urine 
Genital Herpes 14 – 49 Blood 
HIV 18 – 59 Blood 
HPV 14 – 59 Self-administered vaginal swab 

 
 

2.3.4 Referrals 

Physicians are responsible for monitoring out-of-range data values as defined by the 
component protocols. If data values exceed predefined limits, the ISIS system flags these data for review. 
Physicians are responsible for discussing out of range values with SPs and making referrals to outside 
physicians if necessary. Physicians’ procedures for managing referrals are described in Chapter 5. 

 
 

2.4 Maintenance of Physician’s Examination Room 

Physicians are individually responsible for the maintenance of the physician’s examination 
room and all equipment and supplies required for their examination. At the beginning of a stand 
physicians inventory the required supplies and equipment. They prepare the examination room by 
opening and setting up all supplies and equipment needed for the physician examination. They determine 
that adequate supply levels are available and that all equipment is in proper working order. At the end of 
each examination session, physicians clean and properly store all equipment and restock supplies as 
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needed. At the end of each stand, physicians inventory equipment and supplies and then pack up the 
equipment and supplies. Details about equipment maintenance and supplies are included in Chapter 3, 
Equipment and Supplies. 
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3. EQUIPMENT AND SUPPLIES 

3.1 Description of Equipment & Supplies 

The physician maintains, tracks, and orders all equipment and supplies necessary for the 
conduct of all aspects of the physician component, including: 

 
 Blood pressure/pulse; 

 HPV testing; 

 Office supplies; 

 Emergency management supplies; and 

 OSHA bloodborne pathogen exposure forms and kit. 

 

3.2 Inventory  

For the purposes of inventory management, equipment is designated as nonconsumable 
items, and supplies are those items that are depleted throughout a stand and used on a daily basis. At the 
beginning and end of each stand, the physician will inventory all component-specific equipment and 
supplies. Supplies ordered from the warehouse by the previous team during tear down should be on site 
when the next team arrives to set up a new stand. Physicians will check all newly received supplies 
against the associated packing lists before incorporating them into the existing inventory. After 
reconciling the supplies, the physician will stock the exam room. Any needed items should be noted on 
the inventory list, reported to the chief technologist and to the MEC manager, and documented in the 
Unusual Field Occurrence (UFO) system. 

 
 

3.3 Blood Pressure  

Equipment is selected that meets the requirements for obtaining the required data and creates 
the best opportunity for minimal data collection error. All equipment is regularly subjected to quality 
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control checks. Quality control procedures for physician equipment are described in detail in Chapter 8, 
Physician Equipment Quality Control.  

 
 

3.3.1 Blood Pressure Equipment 

 Baumanometer® calibrated mercury true gravity wall model sphygmomanometer; 

 Baumanometer® calibrated mercury true gravity wall portable desk model 
sphygmomanometer (2); 

 OMRON HEM-907XL Intellisense® Automatic Oscillatory Device digital blood 
pressure monitor, wall mounted; 

 Oregon Scientific EMS 100 digital thermometer with digital interface to the desktop 
computer in the physician room; 

 Baumanometer Calibrated V-Lok® cuffs with Latex Inflation Bulb, Air-Flo Control 
Valve in four sizes: child, adult, large adult, and thigh; 

 Littman Cardiology III stethoscope; 

 Y-tubing; 

 Stop watch; 

 Steel measuring tape; 

 Foam foot pads; 

 Calibration cylinders-small, medium, large, X-large; 

 Room thermometer; 

 Adjustable height chairs; 

 Stainless steel scissors; 

 Calculator; 

 Pliers; 

 Luer lock; 

 Stethoscope eartips (small); 
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 Disposable pillow (17” X 23”); and 

 Arm support pad. 

 

3.3.2 Blood Pressure Supplies 

 Cosmetic pencils – Black (2) and White (2); 

 Cosmetic pencil sharpener; 

 Baby oil drop dispenser bottle; 

 Sani-Cloth germicidal towelettes; 

 2" x 2" gauze pads; 

 Latex gloves;  

 Masking tape; 

 Mercury Spill Kit; 

 Disposable pillow covers; 

 Bandaids; and 

 Black magic marker. 

 

3.3.3 Description of Blood Pressure Equipment and Supplies 

 Baumanometer® calibrated mercury true gravity wall model 
sphygmomanometer. The sphygmomanometer is factory calibrated to true gravity, 
and is guaranteed by the manufacturer to remain scientifically accurate without need 
for recalibration. The mercury-gravity manometer consists of a calibrated cartridge 
glass tube that is optically clear, easy to clean, and abrasion resistant. The mercury 
reservoir at the bottom of the tube communicates with a compression cuff through a 
rubber tube. When air pressure is exerted on the mercury in the reservoir by pumping 
the pressure bulb, the mercury in the glass tube rises and indicates how much pressure 
the cuff applies against the artery. The manometer is connected to the wall for ease of 
accurate visualization. See Section 3.8 of this chapter for mercury handling 
procedures. 

 OMRON HEM-907XL Intellisense® Automatic Oscillatory Device digital blood 
pressure monitor, wall mounted. Developed specifically for use in the clinical office 
setting and other health care environments, this device determines blood pressure by 
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oscillometric measurement and displays systolic blood pressure, diastolic blood 
pressure, and pulse rate using an LCD digital monitor. It has the ability to 
automatically measure and store up to three sequential readings, and has a “hide” 
feature that hides measurements during acquisition, which is useful in this research. 
The pressure measurement range for this device is 0 to 280 mmHg. The OMRON is 
calibrated to the mercury manometer for routine quality assurance procedures. 

 Oregon Scientific EMS 100 digital thermometer. This thermometer automatically 
captures the ambient room temperature, and records it directly into the ISIS physician 
application. 

 Baumanometer Calibrated V-Lok® cuffs with Latex Inflation Bulb, Air-Flo 
Control Valve. These cuffs come in four sizes: child, adult, large adult, and thigh. 
The cuffs are used with all three blood pressure instruments: mercury, aneroid, and 
OMRON. The Calibrated® V-Lok® compression cuff is made of urethane-coated 
Dacron, an unyielding material that exerts an even pressure on the inflatable bladder 
inside the cuff. The compression cuffs have Velcro fasteners that adhere to them to 
keep the cuff in position when placed on the arm. The cuff size is determined by the 
circumference of the arm. The size of the cuff and the bladder used influences the 
accuracy of the blood pressure readings—if the cuff is too narrow, the observed blood 
pressure is overestimated (higher than it really is), and if it is too wide, the reading 
may be underestimated (lower than it really is).  

 Littman Cardiology III stethoscope. The stethoscopes used for listening to 
Korotkoff sounds are Littman™ Cardioscope III for adults and Littman™ Classic II 
pediatric for children. These stethoscopes are of the very highest acoustical quality. 
They have a bell and diaphragm chest piece, and an acoustical rating by the 
manufacturer of 9 on a scale of 1-10, with a rating of 10 having the best acoustical 
attributes. The construction uses a single-lumen rubber tubing connection between the 
ear tubes and the chest piece. The ear tubes can be adjusted to fit the particular user at 
an anatomically correct angle, and the plastic ear covers come in different sizes 
allowing the user to match the best ear canal size to achieve an acoustically sealed ear 
fit. All parts of the stethoscope can be cleaned for use between SPs. The bell of the 
stethoscope is used to auscultate the Korotkoff sounds for blood pressure 
measurements. Each technologist is provided with his or her own stethoscope.  

 Y-tubing. The Y-tubing is required for calibrating the OMRON HEM-907XL against 
the mercury manometer.  

 Stop watch. The stop watch is used to measure a 60-second pulse rate during the 
exam. 

 Wall clock. A 12” face clock with a second hand may be used to measure a 60-second 
pulse. 

 Steel measuring tape. A retractable steel measuring tape is used to take upper arm 
length and circumference measurements. 
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 Calibration cylinders-small, medium, large, X-large (plastic). These cylinders are 
used for calibrating the sphygmomanometers and OMRON: 

- Plastic Thigh Cuff Can 20" or 51.5 cm 

- Large Arm Cuff Metal Can 13" or 33.5 cm 

- Standard Cuff Metal Can 10.5" or 26.5 cm 

- Child Cuff Metal Can 8.5" or 22 cm 

 Room thermometer. A digital thermometer measures the ambient room temperature. 

 Adjustable height chairs. The technologists and participant are all seated during the 
exam. Adjustable height chairs enable positioning of the SP so that the feet rest 
directly on the floor, as well as assuring that the measurement technologists can adjust 
their seats for optimal viewing of sphygmomanometers. 

 Footstool. A footstool is used to adjust the SPs feet so that the feet rest directly on the 
floor.  

 Stainless steel scissors. For use to cut the sleeve of the SP disposable shirt when 
taking blood pressure. 

 Pliers. Pliers may be needed when changing luer locks. 

 Luer lock. Replaces a leaking or defective luer. 

 Stethoscope eartips (small). Replaces worn eartips for the stethoscope. 

 Disposable pillow (17” X 23”). The pillow can be used to support the SPs arm when 
taking pulse or blood pressure. 

 Arm support pad. Used to elevate the SPs arm to the heart level. 

 

3.3.4 Blood Pressure Supplies - Description 

 Cosmetic Pencil—black and white, and cosmetic pencil sharpener. When 
measuring the upper arm circumference, the technologist will make any body marks 
on the SP using a wax-based cosmetic pencil. The health tech will use an appropriate 
color so that the markings are clearly visible on the SP’s skin. 

 Baby oil drop dispenser bottle. Baby oil is used for removing cosmetic pencil marks 
from the SP’s skin. A small drop dispenser holds the oil for use during exams. Refills 
are obtained from a larger bottle of baby oil that is associated with the anthropometry 
component. 
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 2" x 2" gauze pads. The pads are used to wipe off cosmetic pencil marks with baby 
oil.  

 Sani-Cloth germicidal towelettes. Disposable germicidal wipes are used to clean and 
disinfect the Dacron cuffs between participants.  

 Masking Tape. Tape is used to pull together the cuts that were made on the SP outfit 
shirt when measuring the upper arm circumference. 

 Alcohol wipes. Used to clean the steel measuring tape. 

 Mercury Spill Kit. Used to control and clean a mercury spill. 

 Disposable pillow covers. For use between SPs. 

 Bandaids. Replace when the examiner must remove the bandaid that was applied 
during the phlebotomy. 

 Black magic marker. Used to denote the size of BP cuff and arm circumference on 
the SP exam outfit shirt. 

 Wastebasket. 

 

3.3 HPV Supplies 

 HPV Kits (150) 

- HPV kit contents include an Epicenter tube, plastic zip-closable bag, and 
instructions 

 Dymo Costar label printer 

 Dymo Costar labels  

 

3.4 Office Supplies  

The physician’s room is equipped with a laser printer, and is stocked with the following 
office supplies to support the referral process:  

 
 Envelopes (plain and NCHS return address); 

 Printer paper (plain and NCHS letterhead); 
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 Toner cartridge; and 

 Calculator. 

 

3.5 Emergency Supplies 

 Oxygen tanks (2) Size D, 415 liters 

 Primary: Secured to wall above desk 

 Backup: Secured to wall under desk 

 Oxygen masks & tubing (kept in tank carrying case) 

 Nasal Canula: 1 adult, 1 pediatric 

 Oxygen Mask: 1 mask 

 Extension Tubing 

 Oral Airway: infant, small, medium, large 

 Automatic External Defibrillator 

 

3.5.1 Emergency Box – Contents 

 Medications 

- Albuterol Inhalers 

- Ammonia Ampules 

- Aspirin, 325 mg tablets 

- Epi Pen – Junior 

- Epi Pen – Adult 

- Glucose Tube 

- Nitrostat 



3-8 

 Supplies 

- Protective eyewear goggles 

- Tongue depressor 

- Stethoscope (2) child & adult 

- Pocket BP aneroid cuffs – child, adult, and large adult 

- Spare AED Battery 

- Scissors 

- Pen light  

- Sterile Gloves - two pairs 

- ½” Transpore tape 

- Surgilube packets 

 

3.6 OSHA Bloodborne Pathogen Exposure Forms 

The warehouse manager provides the forms necessary to complete the exposure evaluation 
reporting requirements.  

 
 

3.7 Inventory  

At the beginning and end of each stand, the physician will inventory all component-specific 
equipment and supplies. Supplies ordered from the warehouse by the previous team should be on site 
when the next team arrives to set up a new stand. Physicians will check all newly received supplies 
against the associated packing lists before incorporating them into the existing inventory. After 
reconciling the supplies, the physician will stock the exam room. Any needed items should be noted on 
the inventory list, reported to the MEC manager, and documented in the Unusual Field Occurrence (UFO) 
system. 
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3.7.1 Equipment Set Up 

Before setting up, the physicians should verify that all equipment and supplies are in the 
room. Any pieces of equipment that are missing should be reported to the home office component staff 
who will notify NCHS staff.  

 
All mercury manometers on the MECs are tracked in the Equipment Tracking System (ETS) 

maintained by the MEC manager. Provide the MEC manager with the serial numbers present on each 
manometer at the beginning of each stand.  

 
 

3.7.2 Teardown Procedure 

At the end of each stand, prepare the equipment for transport as follows: 
 
1. Pack up and secure all supplies and equipment into the dedicated plastic bins and store 

in the lower trailer compartment. 

2. Secure wall-mounted mercury manometer with the padded protector. The installed 
wall mounted manometers do not require packing for MEC transport. See next section 
for more detailed manometer handling procedures. 

 

3.8 Handling Instructions for Mercury Manometers 

3.8.1 Mercury Safety Considerations 

According to the manufacturer, the elemental mercury used in Baum manometers is safely 
contained in the reservoir and Mylar® Clad Calibrated Cartridge glass tube. Since February of 1995, 
Baum has applied several layers of very strong and crystal clear Mylar film to the glass tubes, which 
strengthen the tube and maintain its structural integrity even if the inner glass is broken. The Mylar sheath 
ends close to the tube’s top end, and a fingernail can detect the change in the tube’s outer diameter, which 
indicates that this tube has the Mylar film.  

 
A mercury sphygmomanometer should be handled with extreme care. The instrument should 

not be dropped or treated in any way that could result in damage to the manometer. Regular quality 
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control checks are conducted to ensure that there are no leaks from the inflation system and that the 
manometer has not been damaged so as to cause a loss of mercury. The Baum mercury manometers are 
designed to minimize mercury releases from its closed system; however, there are two ways in which 
mercury can be released from the manometers.  

 
One way has to do with the lever that holds the glass tube in place on top of the device only 

on the wall-mounted units. The lever is only supposed to be moved when the sphygmomanometer is 
removed from the wall and lying on its right side by a service technician. If this lever is inadvertently 
flipped back while the instrument is upright on the wall, the glass tube is released and the mercury spills 
out of the bottom of the tube. Baum has added a safety feature to this release lever, with the addition of a 
“set screw” that prevents an accidental movement of the lever without a tool. If the unit has not been 
retrofitted with the “set screw,” a safety modification is available free of charge from Baum. The “lever 
lock,” is simply a small piece of metal bent at a 90 degree angle that is easily slipped behind the lever to 
immobilize it. The lock can still be removed with no problem using a screwdriver, but spills are prevented 
because users cannot remove the lever lock without some effort. The lock simply eliminates the potential 
for anyone to accidentally flip the release lever. 

 
The second manner in which mercury could be released is if the glass tube is damaged in 

some way. With the application of Mylar® to the glass tube, the incidence of glass tube damage has been 
drastically reduced.  

 
Loss of mercury will occur if the glass tube is broken in either the wall-mounted or portable 

manometer. Care should be taken in handling and storing the manometer to prevent this. If the tube 
appears cracked, check for any spilled mercury near the wall-mounted manometer. 

 
The following procedure is recommended for handling spilled or leaking mercury: 
 
 If you discover a mercury spill, you should not attempt to clean up for yourself. 

 Do not touch mercury with your bare hands or attempt to vacuum or clean up the spill. 

 Leave the area in which there was a spill, taking the SP to a separate waiting area. 

 Close the door to the area or room if possible. 

 Obtain the Mercury Spill Kit and proceed to clean the spill. 
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3.8.2 Required Procedure for Handling Spilled or Leaking Mercury 

The following procedure is required for handling spilled or leaking mercury: 
 
 Contact the MEC manager immediately to report the incident and receive instructions. 

The Mercury Spill Kit contains all the materials needed for clean up. 

 The MEC manager will determine what action should be taken. If necessary, the local 
hazardous materials contact may be called to report such spills. The local hazardous 
materials agency may want to make a followup visit to the facility to check for levels 
of mercury in the exposed area. 

 Do not touch the mercury with bare hands or attempt to vacuum or clean up the spill. 

 The procedures for cleaning up the mercury are different depending on the surface 
where the spill is detected. 

 If the spill is small the following procedure may be used. 

- Leakage or spillage on a hard surface (e.g., hard floor, table, etc.,): 

1. Get the Mercury Spill Kit from the physician’s exam room. 

2. Put on the green protective gloves. 

3. Use the mercury (Hg Absorb) sponge. 

4. Remove the sponge from the plastic zip-closable bag. 

5. Dampen the sponge with water. 

6. Wipe the area contaminated with mercury. Do this slowly to allow for 
complete absorption of all free mercury. The chemical layer (Hg Absorb 
powder) on the sponge will absorb the mercury droplets. 

7. After finishing with the Hg Absorb sponge, place it back into its plastic 
zip-closable bag. 

8. Place the manometer case and mercury sponge into separate plastic bags 
and secure with tape. Return to the MEC manager. 

9. Complete a Mercury Spill Report Form. 

10. Obtain replacement equipment. 
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- Leakage and/or spillage on a soft or absorbent surface (e.g., rug, etc.): 

1. Get the Mercury Spill Kit from the physician’s exam room. 

2. Put on the green protective gloves. 

3. Turn off heat or air conditioning to avoid spreading vapors to other 
rooms in the MEC. 

4. Open a window if possible to ensure adequate ventilation to the outside 
for the room where the spill occurred. 

5. Use the mercury (Hg Absorb) sponge, if possible. See directions above. 

6. Wet the MERCSORB® powder with water. Mercury will react with 
powder, forming a metal/mercury amalgam. 

7. Wipe or sweep wetted powder over all cracks and hard to reach locations 
for maximum pickup. 

8. Pick up amalgam by sponging or by using the small sweep and dustpan 
provided in the Mercury Spill Kit. 

9. Complete a Mercury Spill Report Form. 

10. Obtain replacement equipment. 

 
Follow these instructions for packing, unpacking, storing and/or shipping a wall-mounted 

mercury manometer. 
 

 
Wall-mounted Units 
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1. Remove the coiled tubing from the instrument. 

2. Attach a red cap firmly to the tubing connector on the instrument to seal. 

3. Check that the lever lock is in place on top of instrument. If not, see attached 
instructions for inserting a lever lock. 

4. Remove the instrument from the wall unit. 

5. Place instrument in a zip-closable bag and seal closed. 

6. Place the instrument (in bag) into storage box. 

7. Place storage box into zip-closable bag and seal closed. 

8. Wrap manometer box with bubble wrap. 

9. Place in storage container in physician’s room for storage, or if shipping back to the 
warehouse, pack the manometer securely with bubble wrap in a box. The amount of 
mercury contained in a manometer does not require special shipping procedures in 
compliance with the regulations pertaining to hazardous materials.  

Unpacking Manometers (wall-mounted units): 
 
1. Carefully inspect outer bag for mercury droplets. If no mercury is seen, open bag and 

remove manometer box. 

2. Open box and remove manometer. Inspect inner bag for mercury droplets. If no 
mercury is seen, open bag and remove manometer. 

3. Check that the lever lock is in place on top of instrument. If not, see attached 
instructions for inserting a lever lock. 

4. Reattach manometer to wall mount. 

5. Remove red cap from tube connector and reconnect tubing. 
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Lever Lock Insertion Instructions 

 
 

Purpose 
To prevent tampering with the cartridge tube release lever and accidental release of mercury. 
 

Procedure 
Push lever 'A' forward (toward the chrome plated cap 'B') and insert lever lock 'C' as shown 

in diagram.  
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Desk-top Models 

 
 

Packing Desk-top manometers: 
 
1. Remove tubing from top of reservoir.  

2. Tilt manometer onto reservoir-side. Mercury should be contained in reservoir. 

3. Place red cap firmly on reservoir opening while manometer is on its side. 

4. Stand manometer up. Close. 

5. Place manometer in zip-closable bag and seal closed. 

6. Place manometer (in bag) into storage box. 

7. Place storage box into zip-closable bag and seal closed. 

8. Wrap manometer box with bubble wrap. 

9. Place in storage container in physician’s room for transport to next stand. 
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Unpacking Manometers (Desk-top model): 
 
1. Carefully inspect outer bag for mercury droplets. If no mercury is seen, open bag and 

remove manometer box. 

2. Open box and remove manometer. Inspect inner bag for mercury droplets. If no 
mercury is seen, open bag and remove manometer. 

3. Open manometer and place upright on table. 

4. Remove red cap from reservoir and reconnect tubing. 
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Exhibit 7-21. Emergency Report hard-copy form (page 2) 
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8. QUALITY CONTROL 

8.1 Elements of the Quality Control Program 

To ensure complete and accurate data collection, the quality control program for this study 
will take place in mobile examination centers (MECs) and will consist of the following major elements: 

 
 Training and calibrating of the physicians with gold standard expert; 

 Monitoring equipment and equipment repair, and verifying weekly calibrations; and 

 Site visit observations by NCHS and Westat. 

 

8.2 Training and Calibrating of Physicians with Gold Standard Expert 

The protocol for blood pressure measurement follows procedures developed by the 
American Heart Association. The physicians underwent initial training and certification in blood pressure 
measurement through a training program provided by an independent expert consultant. This certification 
process included didactic presentations, video presentations that included listening to and recording 
Korotkoff sounds, and practice listening to blood pressures of volunteers with a certified instructor. 
Certification is achieved when all requirements of the training program are met, as well as quarterly 
monitoring by the consultant. Ongoing training needs as identified by the home office staff and NCHS 
will be assessed and scheduled.  

 
 

8.3 Monitoring Equipment and Equipment Repair 

The equipment and room supplies need to be checked on a regular basis. Some checks are 
completed daily and others need only be completed on a weekly basis or at the beginning and end of each 
stand. These checks include calibration checks, maintenance inspection of equipment and supplies, and 
preparation of the room and equipment for the session exams. The specific timeframes for equipment QC 
are as follows: start of stand, daily, weekly, and end of stand. 
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All of the Quality Control (QC) processes are recorded into the computer application, which 
reminds the physicians to perform the time sensitive QC procedures. If the QC procedures have not been 
completed for that time period, this message will be displayed at each logon until the QC procedures have 
been completed for that time period. The home office component staff monitors the equipment QC 
completion rates, and provides feedback and/or retraining as warranted. 

 
 
Each time you log onto the application, the system will remind you to do Quality Control 

(QC) checks if the checks have not been completed for that time period. The specified QC checks 
performed at the beginning of stand, daily, weekly, and end of stand are selected by the physician. If you 
do not have time to do the checks when you logon, you can bypass this message and complete the checks 
at a later time. However, this message will be displayed each time you logon until you have completed the 
checks for that time period. After you have completed the checks and entered this in the system, the 
message box with the remainder will not be displayed again until the appropriate time period has passed. 

 
 

8.3.1 Maintenance of Equipment 

Physicians maintain all equipment used in their component. The following sections 
specifically state the requirements that physicians follow to check equipment and maintain equipment 
used for the BP measurements. The following items are checked on a routine basis.  

 
 

8.3.2 Inflation System (BP cuffs) 

1. Cuff material is clean, intact. 

2. Clean all cuffs with a disinfectant wipe. 

3. Velcro is functional and free of lint/debris. 

4. Rubber tubing and inflation bulb is smooth, has no cracks or tears. 

5. Pressure control valve opens and closes smoothly without sticking.  

 



8-3 

8.3.3 Littmann Cardiology III Stethoscopes 

1. Check the stethoscope for cracks in the tubing. 

2. Earpieces are securely attached. 

3. Head of stethoscope is securely attached to tubing. 

4. Diaphragm is secure, no cracks. 

 

8.3.4 Mercury Sphygmomanometer 

1. The shape of the meniscus (top of the column of mercury) should be a smooth, well-
defined curve. If not, replace the equipment. This is usually caused by dirt/oxidation 
in the mercury or the glass tube.  

2. Check that the mercury rises easily in the tubing and mercury does not bounce 
noticeably when inflated. If the mercury does not rise easily in the tube, or if the 
mercury column bounces noticeably as the valve is closed, replace the equipment.  

3. Disconnect the inflation system from the cuff and confirm that the meniscus of the 
mercury in the glass manometer tube is zero.  

4. Check for cracks in the glass tube.  

5. Check the screw at the top of the calibrated glass tube to make sure it is securely in 
place.  

6. Check the coiled air tube for cracks, tears.  

7. Inflation system testing protocol to test for air leaks (test all BP cuffs in this manner):  

- Connect each size cuff to the inflation system and wrap it around the 
corresponding calibration cylinder; 

- Inflate to 250 mm Hg; 

- Open valve and deflate to 200 mm Hg and close valve;  

- Wait for 10 seconds; if mercury column drops more than 10 mm Hg, there is an 
air leak in the system; and 

- If a leak is detected, change the cuff, check the coiled tubing and repeat the test. 
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8.3.5 Omron HEM-907XL 

1. Wipe the monitor with a soft, damp cloth. 

2. Confirm function settings: (F1 = 3 inflations, F2 = 0 waiting before 1st inflation, and 
F3 = 30 second interval between inflations). 

3. Mode setting = average, P-Set = AUTO. 

4. Make sure that the AC adapter cord of the OMRON unit is securely plugged in (it has 
a tendency to get disconnected from the unit). 

5. Check the air tube for cracks, and confirm that the tube is securely attached to the 
Omron. 

6. Omron calibration protocol: 

- Connect the mercury manometer, adult cuff, and the Omron air tube with the 
T-tube;  

- Tightly wrap the adult cuff over the calibration cylinder; 

- Release the valve of inflation bulb to remove the air inside the cuff completely; 

- Push the ON/OFF button to turn on the monitor; 

- Set the MODE selector to “CHECK;” 

- Close the valve of inflation bulb and inflate the cuff to 300, 250, 200, 150, 100, 
60, and 0 mm Hg; 

- Compare the pressure values displayed on the monitor to the one on the 
mercury manometer and record the OMRON reading at each level; 

- The Omron should be validated to be -/+3 mmHg of the manometer reading; 
and 

- If the Omron readings are not falling within -/+ 3 mm Hg, re-check the inflation 
system, and repeat the Omron calibration; if the Omron continues to fail the 
calibration procedure, replace the Omron, send the unit back to the NHANES 
warehouse, and submit a UFO that explains what was observed during the 
calibration procedure.  
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8.4 Frequency of QC Procedures 

The designated intervals for the BP QC procedures are: start of stand, daily checks, weekly 
checks, and end of stand checks.  

 
 

8.4.1 Daily QC Checks 

1. Check to see if the level of mercury in glass tube is zero. 

2. Check the shape of the meniscus. 

3. Check that the mercury rises easily in the tubing and does not bounce noticeably. 

4. Check for cracks in the glass tube. 

5. Check that the cap at the top of the calibrated glass tube is secure. 

6. Check pressure control valve for sticks or leaks. 

7. Wipe both sides of BP cuffs with disinfectant wipes. 

 

8.4.2 Weekly QC Checks 

1. Complete daily checks. 

2. Check functioning of all emergency equipment. 

3. Complete inventory of emergency medications. 

4. Check the cuffs, pressure bulb, and manometer and stethoscope tubing for cracks or 
tears. 

5. Check stethoscope diaphragm for cracks. 

6. Inflation system testing protocol to test for air leaks with the mercury manometer. 

7. Perform the Omron calibration protocol with the mercury manometer at 300 mm, 250 
mm, 200 mm, 150 mm, 100 mm, 60 mm, and 0 mm Hg.  
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8.4.3 Start of Stand Checks 

1. Complete daily checks. 

2. Complete weekly checks. 

3. Perform Omron calibration protocol with the mercury manometer at 300 mm, 250 
mm, 200 mm, 150 mm, 100 mm, 60 mm, and 0 mm Hg.  

 

8.4.4 End of Stand Checks 

Perform the Omron calibration protocol with the mercury manometer at 300 mm, 250 mm, 
200 mm, 150 mm, 100 mm, 60 mm, and 0 mm Hg. 

 
 

8.5 ISIS Data Entry Screens for QC on Equipment 

8.5.1 Data Entry Screens for QC on Equipment 

When you log onto the application (Exhibit 8-1) before the Quality Control checks are 
performed, the system displays a message: “One or more of your QC checks have not been performed.” 

 
Exhibit 8-1. Quality control logon with reminder message 

 

 
 

Click “OK” to this message. When you want to complete the QC checks, select “Utilities,” 
then select Quality Control from the menu (Exhibit 8-2). Clicking on the QC icon from the Toolbar can 
also access the QC screens. When QC is selected from the Utilities menu, the Session Pick-Up box will 
be displayed. Select the current session. 
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Exhibit 8-2. Session Pick-Up Box 
 

 
 

Each physician will have a personal ID. This ID will be used to identify the person who 
completed the QC checks for this time period. Enter your User ID and click “OK.” If you do not want to 
do the QC checks at this time, click “Cancel.” You will still be able to conduct the exam: 

 
When you want to complete the QC checks, select “Utilities,” then select Quality Control 

from the menu (Exhibit 8-3). 
 
Clicking on the QC icon from the Toolbar can also access the QC screens. 
 

Exhibit 8-3. Utilities menu to select Quality Control 
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When QC is selected from the Utilities menu, the User ID entry box (Exhibit 8-4) will be 

displayed. 
 

Exhibit 8-4. Quality Control log-on 
 

 
 
Each physician will have a personal ID. This ID will be used to identify the person who 

completed the QC checks for this time period. 
 
Enter your User ID and click “OK.” 
 
If you do not want to do the QC checks at this time, click “Cancel.” 
 
On the QC screens, check “Done” for the listed items when that item has been completed 

(Exhibit 8-5). 
 

Exhibit 8-5. Example of a Quality Control screen 
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You are not required to enter anything in the “Result” or “Comment” fields unless there is a 
problem with the equipment. The “Result” field is used to enter values for selected QC items if required. 
The “Comments” field is used to enter information about problems encountered with the QC item check. 

 
 

8.5.2 Daily Checks 

On the QC daily checks screens, check “Done” for the listed items when that item has been 
completed (Exhibits 8-6 to 8-9). 

 
Exhibit 8-6. Quality Control daily checks (1) 

 

 
 

Exhibit 8-7. Quality Control daily checks (2) 
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Use the scroll bar to move to the next item on the list.  
 

Exhibit 8-8. Quality Control daily checks (3) 
 

 
 

Exhibit 8-9. Quality Control daily checks (4) 
 

 
 

When you are finished with the daily item checks, click “OK” to close the QC box. 
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8.5.3 Weekly Checks 

Exhibit 8-10. Quality Control weekly checks (1) 
 

 
 
Use the scroll bar to move to the remaining items. 
 

Exhibit 8-11. Quality Control weekly checks (2) 
 

 
 

Exhibit 8-12. Quality Control weekly checks (3) 
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Use the scroll bar to move to the remaining items. 
 

Exhibit 8-13. Quality Control weekly checks (4) 
 

 
 
Use the scroll bar to move to the remaining items. 
 
When you are finished with the weekly item checks, click “OK” to close the QC box . 
 
 

8.5.4 Start of Stand Checks 

The start of stand checks consist of screens in Exhibits 8-14 to 8-18. 
 

Exhibit 8-14. Quality Control start of stand checks (1) 
 

 
 
Use the scroll bar to move to the remaining items. 
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Exhibit 8-15. Quality Control start of stand checks (2) 
 

 
 
Use the scroll bar to move to the remaining items. 
 

Exhibit 8-16. Quality Control start of stand checks (3) 
 

 
 
Use the scroll bar to move to the remaining items. 
 

Exhibit 8-17. Quality Control start of stand checks (4) 
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Use the scroll bar to move to the remaining items. 
 

Exhibit 8-18. Quality Control start of stand checks (5) 
 

 
 
Use the scroll bar to move to the remaining items. 
 
 

8.5.5 End of Stand Checks 

The end of stand checks consist of the calibrations screens as in Exhibits 8-19 – 8-22.  
 

Exhibit 8-19. Quality Control end of stand checks (1 ) 
 

 
 
Use the scroll bar to move to the remaining items. 
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Exhibit 8-20. Quality Control end of stand checks (2) 
 

 
 
Use the scroll bar to move to the remaining items. 
 

Exhibit 8-21. Quality Control end of stand checks (3) 
 

 
 
Use the scroll bar to move to the remaining items. 
 

Exhibit 8-22. Quality Control end of stand checks (4) 
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When you have completed all checks, click “OK” to close the QC box. If you do not check 
that all items are complete, the system will display this message: “Not all the QC items were done. Do 
you wish to exit?” 

 
Exhibit 8-23. Quality Control incomplete entry 

 

 
 
If you want to complete the items before exiting, click “No” to this message and complete 

the items. If you do not wish to complete all QC checks, click “Yes” to this message. If all QC items were 
not complete, the system will remind you each time you logon that the QC checks are not complete. 
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Child Blood Pressure Values 
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APPENDIX A. CHILD BLOOD PRESSURE VALUES 

Girls – Age 6 
 

Percentile of height = Less than 10%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<68 68 - 71 72 - 85 ≥ 86 

< 104 1 2 3 4 

104 - 107 2 2 3 4 

108 - 120 3 3 3 4 

≥ 121 4 4 4 4 

 
 
Percentile of height = 10 - 24%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<68 68 - 71 72 - 85 ≥ 86 

< 105 1 2 3 4 

105 - 108 2 2 3 4 

109 - 121 3 3 3 4 

≥ 122 4 4 4 4 

 
 
Percentile of height = 25 - 49% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<69 69 - 72 73 - 85 ≥ 86 

< 106 1 2 3 4 

106 - 109 2 2 3 4 

110 - 122 3 3 3 4 

≥ 123 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<70 70 - 73 74 - 86 ≥ 87 

< 108 1 2 3 4 

108 - 110 2 2 3 4 

111 - 124 3 3 3 4 

≥ 125 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 6 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<70 70 - 73 74 - 87 ≥ 88 

< 109 1 2 3 4 

109 - 112 2 2 3 4 

113 - 125 3 3 3 4 

≥ 126 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<71 71 - 74 75 - 88 ≥ 89 

< 110 1 2 3 4 

110 - 113 2 2 3 4 

114 - 126 3 3 3 4 

≥ 127 4 4 4 4 

 
 
Percentile of height = 95% and higher  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<72 72 - 75 76 - 88 ≥ 89 

< 111 1 2 3 4 

111 - 114 2 2 3 4 

115 - 127 3 3 3 4 

≥ 128 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 7 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<69 69 - 72 73 - 86 ≥ 87 

< 106 1 2 3 4 

106 - 109 2 2 3 4 

110 - 122 3 3 3 4 

≥ 123 4 4 4 4 

 
 
Percentile of height = 10 - 24% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<70 70 - 73 74 - 86 ≥ 87 

< 107 1 2 3 4 

107 - 110 2 2 3 4 

111 - 123 3 3 3 4 

≥ 124 4 4 4 4 

 
 
Percentile of height = 25 - 49%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<70 70 - 73 73 - 87 ≥ 88 

< 108 1 2 3 4 

108 - 111 2 2 3 4 

112 - 124 3 3 3 4 

≥ 125 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<71 71 - 74 75 - 87 ≥ 88 

< 109 1 2 3 4 

109 - 112 2 2 3 4 

113 - 125 3 3 3 4 

≥ 126 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 7 (continued) 
 
Percentile of height = 75 - 89%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<72 72 - 75 76 - 88 ≥ 89 

< 111 1 2 3 4 

111 - 114 2 2 3 4 

115 - 127 3 3 3 4 

≥ 128 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<72 72 - 75 76 - 89 ≥ 90 

< 112 1 2 3 4 

112 - 115 2 2 3 4 

116 - 128 3 3 3 4 

≥ 129 4 4 4 4 

 
 
Percentile of height = 95% and higher  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<73 73 - 76 77 - 89 ≥ 90 

< 113 1 2 3 4 

113 - 115 2 2 3 4 

116 - 129 3 3 3 4 

≥ 130 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 8 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<71 71 - 74 75 - 87 ≥ 88 

< 108 1 2 3 4 

108 - 111 2 2 3 4 

112 - 124 3 3 3 4 

≥ 125 4 4 4 4 

 
 
Percentile of height = 10 - 24%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<71 71 - 74 75 - 87 ≥ 88 

< 109 1 2 3 4 

109 - 111 2 2 3 4 

112 - 125 3 3 3 4 

≥ 126 4 4 4 4 

 
 
Percentile of height = 25 - 49% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<71 71 - 74 75 - 88 ≥ 89 

< 110 1 2 3 4 

110 - 113 2 2 3 4 

114 - 126 3 3 3 4 

≥ 127 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<72 72 - 75 76 - 88 ≥ 89 

< 111 1 2 3 4 

111 - 114 2 2 3 4 

115 - 127 3 3 3 4 

≥ 128 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 8 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<73 73 - 76 77 - 89 ≥ 90 

< 113 1 2 3 4 

113 - 115 2 2 3 4 

116 - 128 3 3 3 4 

≥ 129 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<74 74 - 77 78 - 90 ≥ 91 

< 114 1 2 3 4 

114 - 117 2 2 3 4 

118 - 130 3 3 3 4 

≥ 131 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<74 74 - 77 78 - 91 ≥ 92 

< 114 1 2 3 4 

114 - 117 2 2 3 4 

118 - 130 3 3 3 4 

≥ 131 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 9 
 
Percentile of height = Less than 10%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<72 72 - 75 76 - 88 ≥ 89 

< 110 1 2 3 4 

110 - 113 2 2 3 4 

114 - 126 3 3 3 4 

≥ 127 4 4 4 4 

 
 
Percentile of height = 10 - 24% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<72 72 - 75 76 - 88 <89 

< 110 1 2 3 4 

110 - 113 2 2 3 4 

114 - 126 3 3 3 4 

≥ 127 4 4 4 4 

 
 
Percentile of height = 25 - 49%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<72 72 - 75 76 - 89 ≥ 90 

< 112 1 2 3 4 

112 - 114 2 2 3 4 

115 - 128 3 3 3 4 

≥ 129 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<73 73 - 76 77 - 89 ≥ 90 

< 113 1 2 3 4 

113 - 116 2 2 3 4 

117 - 129 3 3 3 4 

≥ 130 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 9 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<74 74 - 77 78 - 90 ≥ 91 

< 114 1 2 3 4 

114 - 117 2 2 3 4 

118 - 130 3 3 3 4 

≥ 131 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<75 75 - 78 79 - 91 ≥ 92 

< 116 1 2 3 4 

116 - 118 2 2 3 4 

119 - 132 3 3 3 4 

≥ 133 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<75 75 - 78 79 - 92 ≥ 93 

< 116 1 2 3 4 

116 - 119 2 2 3 4 

120 - 132 3 3 3 4 

≥ 133 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 10 
 
Percentile of height = Less than 10%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<73 73 - 76 77 - 89 ≥90 

< 112 1 2 3 4 

112 - 115 2 2 3 4 

116 - 128 3 3 3 4 

≥ 129 4 4 4 4 

 
 
Percentile of height = 10 - 24%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<73 73 - 76 77 - 89 ≥90 

< 112 1 2 3 4 

112 - 115 2 2 3 4 

116 - 128 3 3 3 4 

≥ 129 4 4 4 4 

 
 
Percentile of height = 25 - 49% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<73 73 - 76 77 - 90 ≥91 

< 114 1 2 3 4 

114 - 116 2 2 3 4 

117 - 130 3 3 3 4 

≥ 131 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<74 74 - 77 78 - 91 ≥ 92 

< 115 1 2 3 4 

115 - 118 2 2 3 4 

119 - 131 3 3 3 4 

≥ 132 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 10 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<75 75 - 78 79 - 91 ≥ 92 

< 116 1 2 3 4 

116 - 119 2 2 3 4 

120 - 132 3 3 3 4 

≥ 133 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<76 76 - 79 80 - 92 ≥ 93 

< 118 1 2 3 4 

118 - 120 2 2 3 4 

121 - 134 3 3 3 4 

≥ 135 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<76 76 - 79 80 - 93 ≥ 94 

< 118 1 2 3 4 

118 - 121 2 2 3 4 

122 - 134 3 3 3 4 

≥ 135 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 11 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<74 74 - 77 78 - 90 ≥ 91 

< 114 1 2 3 4 

114 - 117 2 2 3 4 

118 - 130 3 3 3 4 

≥ 131 4 4 4 4 

 
 
Percentile of height = 10 - 24% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<74  74 - 77 78 - 90 ≥ 91 

< 114 1 2 3 4 

114 - 117 2 2 3 4 

118 - 130 3 3 3 4 

≥ 131 4 4 4 4 

 
 
Percentile of height = 25 - 49%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<74 74 - 77 78 - 91 ≥ 92 

< 116 1 2 3 4 

116 - 118 2 2 3 4 

119 - 131 3 3 3 4 

≥ 132 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

 

Systolic(mm Hg) 

 Diastolic (mm Hg) 

<75 75 - 78 79 - 92 ≥ 93 

< 117 1 2 3 4 

117 - 120 2 2 3 4 

121 - 133 3 3 3 4 

≥ 134 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 11 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<76 76 - 79 80 - 92 ≥ 93 

< 118 1 2 3 4 

118 - 121 2 2 3 4 

122 - 134 3 3 3 4 

≥ 135 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<77 77 - 80 81 - 93 ≥ 94 

< 119 1 2 3 4 

119 - 122 2 2 3 4 

123 - 135 3 3 3 4 

≥ 136 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<77 77 - 80 81 - 94 ≥ 95 

< 120 1 2 3 4 

120 - 123 2 2 3 4 

124 - 136 3 3 3 4 

≥ 137 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 12 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<75 75 - 78 79 - 91 ≥ 92 

< 116 1 2 3 4 

116 - 118 2 2 3 4 

119 - 132 3 3 3 4 

≥ 133 4 4 4 4 

 
 
Percentile of height = 10 - 24%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<75 75 - 78 79 - 91 ≥ 92 

< 116 1 2 3 4 

116 - 119 2 2 3 4 

120 - 132 3 3 3 4 

≥ 133 4 4 4 4 

 
 
Percentile of height = 25 - 49%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<75 75 - 78 79 - 92 ≥ 93 

< 117 1 2 3 4 

117 - 120 2 2 3 4 

121 - 133 3 3 3 4 

≥ 134 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<76 76 - 79 80 - 93 ≥94 

< 119 1 2 3 4 

119 - 122 2 2 3 4 

123 - 135 3 3 3 4 

≥ 136 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 12 (continued) 
 
Percentile of height = 75 - 89%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<77 77 - 80 81 - 93 ≥ 94 

< 120 1 2 3 4 

120 - 123 2 2 3 4 

124 - 136 3 3 3 4 

≥ 137 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<78 78 - 81 82 - 94 ≥ 95 

< 120 1 2 3 4 

120 - 124 2 2 3 4 

125 - 137 3 3 3 4 

≥ 138 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<78 78 - 81 82 - 95 ≥ 96 

< 120 1 2 3 4 

120 - 125 2 2 3 4 

126 - 138 3 3 3 4 

≥ 139 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 13 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<76 76 - 79 80 - 92 ≥ 93 

< 117 1 2 3 4 

117 - 120 2 2 3 4 

121 - 133 3 3 3 4 

≥ 134 4 4 4 4 

 
 
Percentile of height = 10 - 24% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<76 76 - 79 80 - 92 ≥ 93 

< 118 1 2 3 4 

118 - 121 2 2 3 4 

122 - 134 3 3 3 4 

≥ 135 4 4 4 4 

 
 
Percentile of height = 25 - 49%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<76 76 - 79 80 - 93 ≥ 94 

< 119 1 2 3 4 

119 - 122 2 2 3 4 

123 - 135 3 3 3 4 

≥ 136 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<77 77 - 80 81 - 94 ≥ 95 

< 120 1 2 3 4 

120 - 123 2 2 3 4 

124 - 137 3 3 3 4 

≥ 138 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 13 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<78 78 - 81 82 - 94 ≥ 95 

< 120 1 2 3 4 

120 - 125 2 2 3 4 

126 - 138 3 3 3 4 

≥ 139 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<79 79 - 82 83 - 95 ≥ 96 

< 120 1 2 3 4 

120 - 126 2 2 3 4 

127 - 139 3 3 3 4 

≥ 140 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<79 79 - 82 83 - 96 ≥ 97 

< 120 1 2 3 4 

120 - 127 2 2 3 4 

128 - 140 3 3 3 4 

≥ 141 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 14 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<77 77 - 80 81 - 93 ≥ 94 

< 119 1 2 3 4 

119 - 122 2 2 3 4 

123 - 135 3 3 3 4 

≥ 136 4 4 4 4 

 
 
Percentile of height = 10 - 24% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<77 77 - 80 81 - 93 ≥ 94 

< 120 1 2 3 4 

120 - 122 2 2 3 4 

123 - 136 3 3 3 4 

≥ 137 4 4 4 4 

 
 
Percentile of height = 25 - 49%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<77 77 - 80 81 - 94 ≥ 95 

< 120 1 2 3 4 

120 - 124 2 2 3 4 

125 - 137 3 3 3 4 

≥ 138 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<78 78 - 81 82 - 95 ≥ 96 

< 120 1 2 3 4 

120 - 125 2 2 3 4 

126 - 138 3 3 3 4 

≥ 139 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 14 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<79 79 - 82 83 - 95 ≥ 96 

< 120 1 2 3 4 

120 - 126 2 2 3 4 

127 - 140 3 3 3 4 

≥ 141 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 83 84 - 96 ≥ 97 

< 120 1 2 3 4 

120 - 128 2 2 3 4 

129 - 141 3 3 3 4 

≥ 142 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 83 84 - 97 ≥ 98 

< 120 1 2 3 4 

120 - 128 2 2 3 4 

129 - 141 3 3 3 4 

≥ 142 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 15 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<78 78 - 81 82 - 94 ≥ 95 

< 120 1 2 3 4 

120 - 123 2 2 3 4 

124 - 136 3 3 3 4 

≥ 137 4 4 4 4 

 
 
Percentile of height = 10 - 24% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<78 78 - 81 82 - 94 ≥ 95 

< 120 1 2 3 4 

120 - 124 2 2 3 4 

125 - 137 3 3 3 4 

≥ 138 4 4 4 4 

 
 
Percentile of height = 25 - 49%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<78 78 - 81 82 - 95 ≥ 96 

< 120 1 2 3 4 

120 - 125 2 2 3 4 

126 - 138 3 3 3 4 

≥ 139 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<79 79 - 83 84 - 96 ≥ 97 

< 120 1 2 3 4 

120 - 126 2 2 3 4 

127 - 139 3 3 3 4 

≥ 140 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 15 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 84 85 - 97 ≥ 98 

< 120 1 2 3 4 

120 - 128 2 2 3 4 

129 - 141 3 3 3 4 

≥ 142 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 84 85 - 97 ≥ 98 

< 120 1 2 3 4 

120 - 129 2 2 3 4 

130 - 142 3 3 3 4 

≥ 143 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 84 85 - 98 ≥ 99 

< 120 1 2 3 4 

120 - 130 2 2 3 4 

131 - 143 3 3 3 4 

≥ 144 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 16 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<78 78 - 81 82 - 95 ≥ 96 

< 120 1 2 3 4 

120 - 124 2 2 3 4 

125 - 137 3 3 3 4 

≥ 138 4 4 4 4 

 
 
Percentile of height = 10 - 24% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<78 78 - 81 82 - 95 ≥ 96 

< 120 1 2 3 4 

120 - 125 2 2 3 4 

126 - 138 3 3 3 4 

≥ 139 4 4 4 4 

 
 
Percentile of height = 25 - 49%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<79 79 - 82 83 - 95 ≥ 96 

< 120 1 2 3 4 

120 - 126 2 2 3 4 

127 - 139 3 3 3 4 

≥ 140 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 83 84 - 96 ≥ 97 

< 120 1 2 3 4 

120 - 127 2 2 3 4 

128 - 140 3 3 3 4 

≥ 141 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 16 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 84 85 - 97 ≥ 98 

< 120 1 2 3 4 

120 - 129 2 2 3 4 

130 - 142 3 3 3 4 

≥ 143 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 84 85 - 98 ≥ 99 

< 120 1 2 3 4 

120 - 130 2 2 3 4 

131 - 143 3 3 3 4 

≥ 144 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 85 86 - 98 ≥ 99 

< 120 1 2 3 4 

120 - 131 2 2 3 4 

132 - 144 3 3 3 4 

≥ 145 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 17 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<78 78 - 81 82 - 95 ≥ 96 

< 120 1 2 3 4 

120 - 124 2 2 3 4 

125 - 138 3 3 3 4 

≥ 139 4 4 4 4 

 
 
Percentile of height = 10 - 24% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<79 79 - 82 83 - 95 ≥ 96 

< 120 1 2 3 4 

120 - 125 2 2 3 4 

126 - 138 3 3 3 4 

≥ 139 4 4 4 4 

 
 
Percentile of height = 25 - 49%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<79 79 - 82 83 - 96 ≥ 97 

< 120 1 2 3 4 

120 - 126 2 2 3 4 

127 - 139 3 3 3 4 

≥ 140 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 83 84 - 96 ≥ 97 

< 120 1 2 3 4 

120 - 128 2 2 3 4 

129 - 141 3 3 3 4 

≥ 142 4 4 4 4 
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 Child Blood Pressure Values 
 Girls - Age 17 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 84 85 - 97 ≥ 98 

< 120 1 2 3 4 

120 - 129 2 2 3 4 

130 - 142 3 3 3 4 

≥ 143 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 85 86 - 98 ≥ 99 

< 120 1 2 3 4 

120 - 130 2 2 3 4 

131 - 143 3 3 3 4 

≥ 144 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<80 80 - 85 86 - 98 ≥ 99 

< 120 1 2 3 4 

120 - 131 2 2 3 4 

132 - 144 3 3 3 4 

≥ 145 4 4 4 4 
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 Child Blood Pressure Values 
 Boys - Age 6 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<68 68 - 71 72 - 85 ≥ 86 

< 105 1 2 3 4 

105 - 108 2 2 3 4 

109 - 121 3 3 3 4 

≥ 122 4 4 4 4 

 
 
Percentile of height = 10 - 24%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<68 68 - 71 72 - 85 ≥ 86 

< 106 1 2 3 4 

106 - 109 2 2 3 4 

110 - 122 3 3 3 4 

≥ 123 4 4 4 4 

 
 
Percentile of height = 25 - 49% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<69 69 - 72 73 - 86 ≥ 87 

< 108 1 2 3 4 

108 - 111 2 2 3 4 

112 - 124 3 3 3 4 

≥ 125 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<70 70 - 73 74 - 87 ≥ 88 

< 110 1 2 3 4 

110 - 113 2 2 3 4 

114 - 126 3 3 3 4 

≥ 127 4 4 4 4 
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 Child Blood Pressure Values 
 Boys - Age 6 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<71 71 - 74 75 - 88 ≥ 89 

< 111 1 2 3 4 

111 - 114 2 2 3 4 

115 - 128 3 3 3 4 

≥ 129 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<72 72 - 75 76 - 90 ≥ 91 

< 113 1 2 3 4 

113 - 116 2 2 3 4 

117 - 129 3 3 3 4 

≥ 130 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<72 72 - 75 76 - 89 ≥ 90 

< 113 1 2 3 4 

113 - 116 2 2 3 4 

117 - 130 3 3 3 4 

≥ 131 4 4 4 4 



 

A - 27 

 Child Blood Pressure Values 
 Boys - Age 7 
 
Percentile of height = Less than 10% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<70 70 - 73 74 - 87 ≥ 88 

< 106 1 2 3 4 

106 - 109 2 2 3 4 

110 - 122 3 3 3 4 

≥ 123 4 4 4 4 

 
 
Percentile of height = 10 - 24% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<70 70 - 73 74 - 87 <88 

< 107 1 2 3 4 

107 - 110 2 2 3 4 

111 - 121 3 3 3 4 

≥ 122 4 4 4 4 

 
 
Percentile of height = 25 - 49%  

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<71 71 - 74 75 - 88 ≥ 89 

< 109 1 2 3 4 

109 - 112 2 2 3 4 

113 - 125 3 3 3 4 

≥ 126 4 4 4 4 

 
 
Percentile of height = 50 - 74% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<72 72 - 75 76 - 89 ≥ 90 

< 111 1 2 3 4 

111 - 114 2 2 3 4 

115 - 127 3 3 3 4 

≥ 128 4 4 4 4 
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 Child Blood Pressure Values 
 Boys - Age 7 (continued) 
 
Percentile of height = 75 - 89% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<73 73 - 76 77 - 90 ≥ 91 

< 113 1 2 3 4 

113 - 116 2 2 3 4 

117 - 129 3 3 3 4 

≥ 130 4 4 4 4 

 
 
Percentile of height = 90 - 94% 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<74 74 - 77 78 - 91 ≥ 92 

< 114 1 2 3 4 

114 - 117 2 2 3 4 

118 - 130 3 3 3 4 

≥ 131 4 4 4 4 

 
 
Percentile of height = 95% and higher 

Systolic(mm Hg) 
 Diastolic (mm Hg) 

<74 74 - 77 78 - 91 ≥ 92 

< 115 1 2 3 4 

115 - 118 2 2 3 4 

119 - 131 3 3 3 4 

≥ 132 4 4 4 4 
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ROLE PLAY—SCENARIO 3: 

Client 

Jack Williams is 42-years-old and married with two children. He has been married for 12 
years and works for a new car dealer. He spent 4 years in the Navy and was once infected with gonorrhea 
while on leave in Japan. While in the Navy he had to attend presentations about STD/HIV and is familiar 
with their symptoms and treatment.  

 

Counselor 

You will be talking to Jack about the NHANES project and seeking his permission to test 
him for STDs and HIV.  

 
You will provide a smooth segue into this part of the examination, assure him that 

everything is confidential, and explain the test procedures. Explain why he is being tested, the purpose of 
the project, and what your role is with the project. If Jack agrees to be tested, make arrangements for him 
to call back for his test results. 

 
 

Observer 

Do not interrupt the session. Take notes of the following: 
 
 Smooth segue into STD/HIV component of physician’s exam; 

 Assure confidential manner of testing and obtaining results; 

 When asked, explain the various types of STDs, risk behaviors, testing methods, 
associated symptoms, and treatments available if found to be infected; and 

 Mechanisms for client to obtain results. 

Did the counselor address the above checklist? 
 
Did the counselor address questions the client may have asked? 
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